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ABSTRACT 

The Medical Literature Analysis and Retrieval System 
(MEDLARS) is described in detail including its indexing procedures, 
vocabulary, search strategies, products and services. This handbook 
also indicates the types of requests that are suitable for 
retrospective machine search in MEDLAPS, and discusses the 
capabilities and limitations of the system. (ME) 
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INTRODUCTION 

The Medical Literature Analysis and Retrieval System (MBDLARS) Is a 
mechanised bibliographic processing system which generates 
several different products and services, Including: 

1. The monthly publication Index Medicos and the annual 
Cumulated Index Medlcus . 

2. A number of published recurring bibliographies In 
specialised subject areas of medicine. 

3. Retrospective searches of the literature or. particular 
topics conducted In response to specific requests made 
by members of the biomedical community. These are 
known as demand searches. 

4. Published literature searches on subjects of wide lnter'st. 

All of these products are generated from the same Input by a 
digital computer and peripheral equipment. 

This handbook 

(a) describes MEDUKS In some detail, Including Its Indexing 
procedures, vocabulary, searching strategies, projects, 
and services; 

(b) Indicates the types of requests that are suitable for 
retrospective machine search In MEDtARS; and 

(c) discusses the capabilities and limitations of the system. 

The purpose of the handbook la to further your underatandlng of 
KEDtARS and thereby asatat you In making the best possible use 
of Its services. 
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THE COVERAGE OF MEDLARS 



Approximately 18,000 separate journals are currently received at 
the National Library of Medicine. Of these, about 2,300 are indexed 
into MEDLARS. These 2,300 have been selected as an optimum set of 
biomedical Journals in all languages, to satisfy the Interests of 
the majority of MEDLARS users. An effort la made to maintain a 

reasonable balance between the various subject areas. 

! 

In the selection of Journals to be Included In MEDLARS, the Library 
la advised by the Committee on Selection of Literature for MEDLARS, 
composed of leading physicians, medical librarians, and editors of 
medical Journals. 

This committee constantly evaluates new journals being published 
for possible inclusion: In Index Medlcus . It also evaluates the 
status of journals alrlady being Indexed and considers suggestions 
about candidates for Inclusion In the system. 

The List of Journals Indexed In Index Medlcus <LJI) appears annually. 

It is published separately, but also appears In the annual Cumulated 
Index Medlcus . In this list, the 2,300 titles Indexed appear In 
four arrangements: by journal title, by journal- title abbreviation, 

by subject, and country of publication. A small additional group 
of unlisted Journals, In special subject areaa, are cited In MBDIARS 
products other than Index Medlcus . 

Most journals are Indexed cover-to-cover. Original articles are 
Indexed, as veil as those editorials, biographies, and obituaries that 
have substantive content. 

The designation selective is applied to those journals that are not 
exclusively medical. General scientific Journals, such aa Science 
and Nature , frequently contain biomedical articles. These journals 
are selectively indexed for their biomedical coverage only. 

INDEXING FOR MBDt/RS (Input Cycle) 

As of March 1970 , the MEDLARS data base comprises over one million 
citations to biomedical articles Input to the January 1964 and 
subsequent issues of the «K>nthly Index Medlcus. This data base la 
now growing at the rate of about 266,600 c i tat Iona annually. The 
great majority of the cltatlona are to attlcles from joumala and 
other aerial publications (e.g., annual reviews), but some refer to 
the technical report literature. Approximately 501 of the articles cited 
are written In languages other than English. 
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The indexing process involves the care£ul analysis of articles and 
description of the contents of each by the use of specific subject 
headings selected from a controlled list. High-quality articles 
are indexed with as many terms (subject headings) ae are needed to 
fully describe the subject matter discussed. Although there is no 
ceiling placed on the number of headings, in practice, between 
10 and 20 terms are assigned for these types of articles. They 
tend to be long, and are often reseaich-oriented. 



Shorter articles, and those which contain less substantive 
information, are usually indexed with enough subject headings to 
describe the principal points or highlights of the article. 

The indexing is performed by a group of approximately 50 highly 
trained medical literature analysts, located at the National 
Library of Medicine and at MFJLARS Service Centers throughout the 
United States and abroad. 



Figure 1 depicts, side by side, completed Indexer data forms for two 
Journal articles, one of which required more subject headings than 
tho other to describe its content. Any given citation is published 
in Index Medicus under only a limited number of the subject headings 
assigned to it, Such headings, which are known as print term* or 
Index Medicus terms (IM terms ) , are, those which, in the indexer's 
judgment, cover the principal points of the article. An X on the 
left of the data form under the Uj column designates those IM terms 
under which the citation will be published in Index Medicus . The 
remaining headings assigned, non print terms or non Index Medicus 
terms (NIM terms ), represent Tata or discussions, contained in the 
article, which are worth bringing out in the indexing but are not 
the central points of the article. All headings are recorded on 
the citation file (magnetic tape) and are used in machine search 
and retrieval operations. 
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Medical Subject Headings 

In describing Che contents of an article, an analyst must use only 
those subject headings appearing In a list of accepted subject 
headings. This list, Medical Subject Headings , Is published annually 
and <s generally referred to as MeSH . 

The published MeSH contains about 8,000 subject headings. All of the 
subject headings listed alphabetically In the first part of MeSH , 



(see figure 2) have been assigned to one or more of 14 broad subject 
categories, where semantically related terms are arranged In 



hierarchies In the categorised portion of 


MeSH. The 14 broad subject 


categories are as follows: 






A 


Anatomical Terms 


1 


Anthropology, Education, 


B 


Organisms 




Sociology, and Social Phenomena 


C 


Diseases 


J 


Technology, Industry and 


D 


Chemicals and Drugs 




Agriculture 


B 


Analytical, Diagnostic, 


K 


Humanities 




and Therapeutic Tech- 


L 


Communication, Library Science 




nics and Equipment 




and Documentation 


F 


Psychiatry and Psychology 


M 


Named Groups of Persons 


G 


Biological Sciences 


N 


Health Care 


H 


Physical Sciences 







These 14 categories are further subdivided into subcategorlea. For 
example, category C, Diseases, Is subdivided Into 17 subcategorlea, 
Cl through Cl 1 . 



The published MeSH contains about 9,000 cross-references to assist 
the user. These'cross-referencea also appear In the annual Cumulated 
In dex Medlcua . There are four types: 

1. fhe see reference, which refers from a tens not used to the 
appropriate synonymous or nearly synonymous term, as: 

Measles, German see RUBBLIA 

2. The see under reference, which refers from a specific term 
not used to the most appropriate generic term, as: 

Medten Palatine Cyst see under NONODONTOGRNIC CYSTS 

3. The see also related tefetence, which links terms having 
closely related contexts (usually associating terms from 
different categories, such as an anatomical term and a 
disease term) as: 

MEDIAN NERVE see also related CARPAL TUNNEL SYWR0KB 



O 
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4. The see also specific reference, which links a generic tens 
to one or more specific terms, as: 

MUSHROOMS see also specific PSILOCYBINS 

In addition, the printed MeSH contains reverse references to show * 
terms referred from . Por example, 

CARPAL TUNNEL SYNDROMS XR MEDIAN NERVE 

which means that there Is a see also related reference from MEDIAN 
NERVE to CARPAL TUNNEL SYNDROME. After each subject heading (also 
referred to as main heading) In MeSH appears the alphanumeric 
designation for the subcategory number (or numbers) to which the 
term belongs (see Figure 2). Hius, LIVER DISEASES Is shown to 
belong to aubcategory C4. Moving to C4 in the categorised section 
of MeSH . the analyst consults the term LIVER DISEASES and finds 
Indented under It a list of specific liver diseases (Figure 3). 
Perhaps he will be able to find In this list a term tli*t better 
describes the precise topic discussed in the article at hand, 
since the Indexing rules reeulre the analyst to describe each concept 
with the most specific term available In MeSH. If he selects 
HEPATITIS as the closest term available In ttois list, he can now 
look up this term, In the same subcategory, and find the terms 
that are subordinate to HEPATITIS (Figure 4). Perhaps he will 
make his final selection from this specific list. 

Subheadings 

In addition to the approximately 8,000 subject headings, MBD1ARS 
makes use of about 60 subheadings . Subheadings are general-concept 
terms which enrich rhe vocabulary considerably. They are used only 
in combination with mtin headings to show a particular attribute 
or effect of the concept expressed by the main heading. 

For example, a user of Index Med It us may want to locate articles on 
the liver, but from the anatomical point of view rather than that 
of physiology or metabolism. He does not need to look at all 
citations under LIVER but only at those under LIVER with the 
subheading "anatomy A histology," 
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The pairing of a main heading with one of its desired facets is 
called a main heading/subheading combination. For convenience, 
subheadings Viave been assigned to one or more MeSH categories, 
and explicitly defined. The analyst may pair any given main 
heading only with a subheading which is "allowable" with the 
category to which the main heading belongs. Figure 5 shows 
n partial list of allowable combinations, and Figure 6 illustrates | 
some correct and some incorrect combinations. 

It is correct tc speak about the utilisation of nursing homes, or 
drug effects on bone development. But it is incorrect to pair 
"adverse effects" with divorce, for example, even if it seems 
acceptable, because "adverse effects" has been defined to be 
used with drugs, chemicals, biological or physical agents, or 
diagnostic or therspeutic technics causing Unintended or un- 
desirable reactions. The combination BONE DEVELOPMENT*chemically 
induced is incorrect because this subheading has been defined to 
mean that a disease has occurred as a result of using a drug. 

Some subheadings have wide applicability and may be used with 
terns from a number of different categories. Such a subheading 
is "metabolism." It is correct to speak of the matabolism of 
the pancreas (category A), the metabolism of Salmonella t.yphosa 
(category B), metabolic aspects of pancreatitis (category C), or 
the metabolism of penicillin (category D). 

In-House MeSH 



The MEDLARS analysts have available to them a version of MeSH more 
complete and current than the version published annually. A 
specimen page is shown in Figure 7. This in-house MeSH is revised 
auarterly, snd it contains about 1,000 more terms than the published 
MeSH . These additional terms are: 

1. geographical headings, and 

2. provisional headings. 

The g eographical headings are used to describe articles with 
epidemiological, political, sociological, or geographic interest. 

For instance, consider articles on: 

Public Health in Ghana, 

The Occurrence of a Case of Yaws in New York City, 

Tire Cause of Illegal Abortions in Maryland, and 

Social Security or Disability Coverage of Neuroses in France. 

These articles are indexed under the most specific subject headings 
appropriate (PUBLIC HEALTH; YAWS; ABORTION, CRIMINAL; SOCIAL SECURITY), 
under which they will be found in Index Medlcus . The appropriate 
geographic headings (GHANA; NEW YORK CITY; MARYLAND; FRANCE) are also 
indexed and stored for machine retrieval purposes. 
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Subheading* - 2 



INDEX MEDICUS SUBHEADINGS - 1970 
Alphabetical tlat of 60 Subheading* 



♦abnomalitiea (A) 

♦adminiatration & dosage (D) 
♦adverae effects (O.E.H.J) 
♦analyaia (A B,D,G,J) 

♦anatomy & hlatology (A,B) 
♦antagonist* & inhibitor* (D) 
♦btoayntheais <0) 

♦blood (C,D f F) 

♦blood aupply (A) 

♦cerebrospinal fluid (C^F) 
♦chemical synthesis (D) 

♦chemically induced {C t T) 
♦classification 
♦complies ti Figure 



♦instrumentation 
♦Isolation 6 purification (b D) 
♦manpower (E > F,G l H f I > L l N) " 
♦metabolism (A.B^.D.F) 
♦microbiology (A,C) 

♦mortality (C^F) 

♦nursing (C t E,F) 

♦occurrence (C,F) 



MAIN HEADING - 


SUBHEADING 


COMBINATIONS 


VALID 


INVALID 


NURSING HOMES • 


FOOD* 


utilization 


adverse effects 


WATER SUPPLY • 


WATER- 


analysis 


supply l distribution 


80NE DEVELOPMENT a 


80NE DEVELOPMENT • 


drug effects „ 


chemically induced 



Figure 6 
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•Provisional headings (shown underlined In the In-house MeSH) are 
terms available for Indexing and machine searching which have not 
yet been approved as main headings for Inclusion In Inde^ Med 1 cub . 
Whenever an analyst assigns a provisional heading, he may also 
assign an appropriate more gend il term under which the citation 
will be found in Index Medlcus . For example, an analyst uses the 
provisional heading ACTINOSPECTACIN to describe an article on this 
specific drug. He also assigns the more generic terra ANTIBIOTICS, 
ANTINEOPLASTIC, under which the citation will be printed In Index 
Medicus . 

At present, there are approximately 600 provisional headings, 
which sre periodically analyzed and evaluated in terms of volume of 
use. If used freauently enough they will become main headings. If 
little used, they are retained for further analysis or dropped as 
being superfluous. 

The Indexing Operation 

Every day, each MEDLARS analyst is assigned a pile of journals to 
be Indexed. This assignment Is In keeping with his experience or 
level of training, his language abilities, and his s> bject knowledge. 
Most analysts are able to read at least one foreign tongue, and 
many are able to index literature in four or five languages. 

The high production demanded by MEDLARS (about 200,000 citations 
annually) precludes the possibility of an indexer reading every 
word of an article. With practice, one can index efficiently 
without the perusal of every single word of a text. 

Analysts use a read/scan method based on the following Instructions: 

1. Read and understand the title. 

2. Read the text down to the point at which the author states 
the purpose of his paper. 

3. Scan the text, reading chapter headings, section headings, 
bold-face, italics, charts, plates, X-rays, etc. 

4. Read every wore, of the summary. 

5. Closely scan the abstract. 

6. Scan the bibliographic references. 

This stage of the indexing operation Is the stage of conceptual 
analysis or content analysis (l.e., deciding what the article Is 
about) . 

The next stage Involves the transformation of this conceptual 
analysis into the most appropriate set of subject headings and 
subheadings, which are then recorded on the indexer's data form. 

This form is tne official worksheet of the analyst. A data form 
accompanies each article indexed in each * >urnal from the point of 
indexing until the indexed citation has been Input to the computer. 
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A blank data fora is shown In Figure 8. The upper portion is 
used to record a full bibliographic description of the article, 
and this forms the basis of the printed citation in Index Medicus 
or in a MEDLARS search printout. Some of the items--for example, 
author's name and title of the article--are picked up by the input 
typist from the article itself, whenever these items appear in 
standard fora. Other items of data--for example, translation and 
t transliteration of foreign titles--are always supplied on the data 

fora by the analyst or by an indexing clerk. The language of a 
foreign article is always indicated. This appears as an abbreviation 
in Index Medicus and can be used as a search parameter in retrieval 
operations. 

Check-Tags 

Before describing the contents of the article in MeSH terms, the 
analyst turns his attention to a set of routine items $hat must be 
accounted for in the indexing of every article. These items are 
known as check- tags , and they are preprinted on the data fora so 
that the analyst can check off all appropriate terms. 

The analyst must account for the age of any person discussed in the 
article. He must also account for any experimental animals discussed. 
The names of the most common of these are preprinted for check-off. 

If a less common animal is involved, the analyst must select and 
record, elsewhere on the fora, the most appropriate term from MeSH . 

Any historical note in an article must also be accounted for by 
checking the appropriate period check- tag. These historical items 
must be indexed under the must appropriate main subject heading, 
with the subheading "history" added. A geographical terra should 
also be used where appropriate, and the check- tags are used to 
identify the article as being an historical article (historical 
note on a subject ) or an historical biography (historical note on 
a person ) . Biographical notes on living persons or persons 
immediately deceased are identified by checking the tag current 
blog-obit . 

All articlea must be checked to indicate whether the study is 
performed on humans or on animals. In vitro studies must be 
identified. So must the sex of the person or experimental animal. 

The tag case report is used for an article that is simply a single 
case study. 

Studies describing controlled clinical research on human beings are 
| identified by the check- tag clinical research , while studies of the 

comparative effects of two or more drugs, or two or more procedures 
or technics, are identified by the tag comparative study . 
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Four more items must be accounted for. Any well-documented survey 
of the recent literature on a specific subject is checked as review . 

The analyst also supplies the exact number of references. Review articles 
appear under their appropriate specific subject headings in Index Medicus 
and the Cumulated Index Medicus. They are also brought together 
in the review sections of these publications and are published 
separately as the Monthly Bibliography of Medical Reviews . 

The terms PREGNANCY and INFANT, NEWBORN must be checked whenever an 
article discusses a pregnant human or pregnant animal, or when a 
newborn infant is discussed. The citation to an article on normal 
pregnancy or the normal newborn infant must be printed under the 
heading PREGNANCY or INFANT, NEWBORN in Index Medicus . If the article 
deals with complications of pregnancy or diseases of the newborn, the 
headings PREGNANCY or INFANT, NEWBORN, are used for storage in the 
computer. For Index Medicus . the indexer also assigns the headings 
PREGNANCY COMPLICATIONS or INFANT, NEWBORN, DISEASES. 

Coordinate Indexing 

The remaining space on the data form is reserved for the description 
of the article in terms of Medical Subject Headings . The analyst 
types all of the headings, with subheadings whenever appropriate, 
necessary to describe the content of the article. 

MEDLARS indexing is coordinate indexing . This means that complex 
concepts may be expressed by combinations or coordinations of two or 
more terms. We have already seen how we can combine a main heading 
with a subheading to express a more complex (specific) concept, 
as HEPATITIS*prevention & control. We can also express a complex 
concept by the joint use of two or more main headings. For example, 
an article discussing "community health services under Regional Medical 
Programs" would be Indexed with the main headings COMMUNITY HEALTH 
SERVICES and REGIONAL MEDICAL PROGRAMS, both to be printed in Index 
Medicus . 

An article on "statistics on nursing homes" would be also indexed 
with two main headings: NURSING HOMES and STATISTICS. This citation 

would be found in Index Medicus under NURSING HOMES. STATISTICS would 
be stored for future machine retrieval of articles indexed under 
both NURSING HOMES and STATISTICS. 

Coordination may also be achieved by the joint use of a main heading 
and a check- tag. Thus, "hepatitis in females" may be expressed by 
assigning the term HEPATITIS and checking the tag FEMALE. 
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Some coordination already exists in the characteristics of certain 
main headings themselves. Thus, LIVER GLYCOGEN represents a pre- 
coordination of the concept "liver" and the concept "glycogen." 
Likewise, DIABETES MELLITUS, JUVENILE is a pre-coordination of the 
concept "diabetes mellitus" and the concept "child." 

A cardinal rule of indexing in MEDLARS is that a topic is always 
indexed under the most specific available term. An article on 
sunburn is indexed under SUNBURN and not under BURNS, an article 
on eye burns under EYE BURNS and not under BURNS. An article on 
friction burns, however, would be Indexed under BURNS because no 
specific term for friction burns exists in MeS T . . 

Indexing Revision 

The work of trainees and Junior indexers is subjected to a checking 
operation conducted by a fully experienced indexer, known as a 
"reviser." The reviser rapidly scans the bibliographic description 
and then concentrates on the assigned subject headings, asking the 
following ouestions: 

Do the main headings reflect the true content of the article? 

Do the Index Medlcus ( print ) headings cover the central points 
of the article? 

Are the headings spelled correctly, in exactly the form 
appearing in MeSH ? 

Are the correct subheadings used? 

Are all necessary check- tags present and have they been used 
correctly? 

Are the relationships expressed correct? Did disease X lead 
to Y or did Y cause X? 

Are the headings at the correct level of specificity for the 
article? 

The Analyst's Reference Tools 

The MEDLARS indexer is taught that the world's best authority for 
his indexing of an article is the text of the article itself. Beyond 
the article, however, he makes use of a number of basic tools and 
references. 

In addition to MeSH , the analyst has on his desk s copy of the 
Indexing Manual . This is a 500-page volume of indexing policy and 
indexing interpretation revised, by monthly interim supplements, to 
conform with additions and changes in MeSH Itself. 
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The Integrated Authority File , a sample of which appears in Figure 
9, is a large MEDLARS entry vocabulary. It contains medical terms and 
expressions and foreign words and phrases occurring in the literature, 
showing how each should be indexed using the controlled vocabulary of 
Medical Subject Headings . It also includes provisional headings and 
scope notes that show how MeSH terms are defined and applied. 

Senior indexers have prepared various other compilations of indexing 
instructions relating to particular subject areas, such as respiration 
physiology, genetics, and steroids. 

The official dictionary used by MEDLARS analysts is Dorland's Medical 
Dictionary . In indexing tumors, however, the indexer routinely 
checks each term used by an author against the American Cancer 
Society's Manual of Tumor Nomenclature and Coding . Standard 
texts on bacteria, viruses, eneymes, rheumatic diseases, hematology, 
cardiology, ophthalmology, and other subjects are available to the 
MEDLARS analyst for instant reference. For example, he uses the 
Index Bergeyana for bacteria and Andrews' Viruses of Vertebrates 
for viruses. 



BERT IE LU 



blgtrrurt 



BERT 1 ELLA (Bl) 1967 

genui under Cestodaj tapeworm* found 
In primate* and occasionally In 
domestic animal* and man (HeSH 
definition) 



beutscultura (It) 
■submerged cultures • 
Index CULTURE MEDIA (68) 



Bevegungi best rah lung 
•moving-beam Irradiation a 



bertlelltssls 

Index CESTODE INFECTIONS (IH) (66) 
BERTIELLA <IM) <6 V > 



Berold-Jsrlsch reflex 

respiratory arrest » bradycardia and 
lowering of blood pressure 



Bertolottl'a syndrome 

(Ruhl & Sokoloff: A Thesaurus of 

Rheumatology) 

Indtx SCIATICA (IM) (68) 



Index RESPIRATORY INSUFFICIENCY (IM)(68) 
BRADYCARDIA (IM) (68) 

BLOOD PRESSURE (IM) (68) 



SPINAL DISEASES (IM) (68) 



BFl virus 

virus isolated from bovine feces which 
is cytopsthogenlc for tissue culture 
cells (C R Foe Biol (Pur) 133:15)3 
1939) 

Index VERTEBRATE VIRUSES (68) 



BESNOITIASIS (C1.C15) 1968 
syn. globldlosle 

Infection with protoioa of the genus 
Basnoltla (Globldlua) (HeSH definition) 



Besseu’s nutrient 

an Infant nutrient facilitating the 
growth of intestlnel Lactobacillus 
bifidua flora (Gyeraekgyogyaacet 
9i 299 Oct-Kov 58) 

Index LACTOBACILLUS *growth * 



BG A virus 

blue-green algst vims fj Bsct 88:771, 
Sap 66) 

Indtx PLANT VIRUSES (JIM) (68) 



ALGAE (NIM) (68) 



devslopenent (IM) (68) 




INTESTINES ‘microbiology (IM) (68) 



Figure 9 
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An Example of the Indexing Procedure 



To illustrate the MEDLARS indexing process further, it may be 
useful to look over the shoulder of an indexer, as it were, to 
see the steps involved in sub ject- indexing a typical article, 

The sample article is entitled ’’Positive Sputum Cytologic Tests 
for Five Years Before Specific Detection of Bronchial Carcinoma." 

After reading key portions of the article, and scanning the 
remaining text, the indexer decides that the article deals 
primarily with the diagnosis of pulmonary and bronchial neo- 
plasms by means of cytological tests of the sputum. He therefore 
assigns the following main heading/subheading combinations: 

X SPUTUM*cytology 
X CARCINOMA, BR0NCH0GENIC*d lagnos is 
X BRONCHIAL NEOPLASMS*diagnosis 
X LUNG NEOPLASMS *d i a gnos i s 

indicating by the X that these are print terms, representing 
headings under which the citation should be printed in Index 
Medlcu8 . This is also a study, by cytological methods, of the 
pathology of various types of tumors, and this leads him to 
assign the additional terms: 

BRONCHIAL NEOPLASMS*pa thology 
CARCINOMA, EPIDERMOID*pa thology 
CARCINOMA, BRONCHOGENIC*pa thology 
ADENOCARCINOMA*pa thology 
CYTODIAGNOSIS 

The patient discussed in the article, a 72-year-old man, was 
subjected to various diagnostic procedures, including radiography, 
bronchoscopy, and biopsy. The following terms were therefore 
assigned : 

BRONCHIAL NEOPLASMS*radiography 
CARCINOMA , BRONCHOGENIC* ad iogra phy 
BRONCHOSCOPY 
BIOPSY 

and the following check- tags were marked: 

AGED 

HUMAN 

MALE 

In addition, the provisional heading TIME FACTORS was assigned to 
account for the time period (five years) over which the cytologic 
tests were conducted. The completed data form is shown as Figure 
10 . 

You have now completed a broad outline course in MEDLARS indexing. 
In a later section, you will learn how the results of this Indexing 
are used in the searching and retrieval of medical literature. 
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A - anonymous 




D • non* »td. data 




P • non*«td> poglnatlon 





JTAr 



ARTICLES 



INDEXER 



REVISER 



PAGINATION 



OPT, PAGINATION 



316-24 



AUTHOR DATA (print) 



AUTHOR DATA (aort) 



TITLE (Engttah or Engtiah TranaJatlon) 



TITLE (Vamaeutar or TranaJitaratad Vamacutar ) 



1M 



NIM 



MAIN HEAPING *tut>haodtng 



NO. 



ENTRY VOCABULARY 



REVIEW ( 






ENGLISH ABSTRACT 



S PUTUM *cytology 



C ARCINOMA. BRONCHOGENIC *diagno8iB 



B RONCHIAL NEOPLASMS *radiographv 



B RONCHIAL NEOPLASMS *diagnosi8 



C ARCINOMA, BRONCHOGENIC ^radiography 



CYTODIAGNOSIS 



B RONCHIAL NEOPLASMS ^pathology 



BRONCHOSCOPY 



C ARCINOMA. EPIDERMOID ^pathology 



L UNG NEOPLASMS *diagno8iB 



A DENOCARCINOMA *pathology 



C ARCINOMA, BRONCHOGENIC ^pathology 



BIOPSY 



INPUT TYPIST r DISREGARD TERMS BELOW 



TIME FACTORS 



IM 


NIM 


CHECK TAGS 


NIM 


CHECK TAGS 


NIM 


CHECK TAGS 


NIM 


CHECK TAGS 






PREGNANCY 




CATS 




HISTORICAL BIOGRAPHY 




CURRENT BIO-OBIT 






INFANT, NEWBORN (lo 1 month) 




CATTLE 




HISTORICAL ARTICLE 




ANIMAL EXPERIMENTS 






INFANT <1*23 months) 




CHICK EMBRYO 




ANCIENT 


X 


HUMAN 






CHILD, PRESCHOOL <2*5 yaors) 




DOGS 




MEDIEVAL 


X 


MALE 






CHILD (6-12 yoora) 




FROGS 




MODERN 




FEMALE 






ADOLESCENCE (13-18 yoora) 




GUINEA PIGS 




ISth CENT. 




IN VITRO 






ADULT (19-44 yaora) 




HAMSTERS 




16th CENT. 




CASE REPORT 






MIDDLE ACE (45-64 yoora) 




MICE 




I7th CENT. 




CLINICALRESEARCH 




X 


AGED (65* yaors) 




MONKEYS 




18th CENT. 




COMPARATIVE STUOY 










RABBITS 




19th CENT. 1 cit ATI i 


ON NC 


>. 










RATS 




20th CENT. 1 







NIH*I 416 
Rev. »-«* 



DATA FORM - INDEX MEDICUS 
FIGURE 10 15 
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PROCESSING THE CITATIONS 



The monthly output of completed indexer data forms (about 
20,000 monthly in 1970) is used as input to procedures which 
generate the machine- readable data base. The subject headings 
assigned to a particular journal article, together with the 
full bibliographic citation for this article, are put into 
machine-readable form by input typists using paper tape type- 
writers. These machines simultaneously produce a punched 
paper tape and a proof paper copy. After proofreading, the 
input paper tapes and correction tapes go through a computer 
input procedure which transfers the input data for each article 
(bibliographic citation plus index terms) to magnetic tape. 

This cycle is depicted graphically in Figure 11. 




Figure 11 



Production of Index Medlcua (Publication Cycle) 

The magnetic tapes produced by these input procedures contain 
unit records for each citation, arranged sequentially in order 
of accession (i.e., in ci tat ion- number order). For each citation, 
the following data are recorded: citation number, author and 

title of article (including English translation of foreign titles), 
journal reference, language abbreviation for languages other 
than English, all the subject headings assigned by the indexer, 
and other pertinent information such as place of publication. 

For review articles, the number of references is also recorded. 

The contents of the tape are shown in simplified form in Figure 

12 . 




The magnetic tape containing one month's input of indexed citations 
is processed to generate the next monthly issue of Index Medicus . 
The computer programs used to generate this publication are 
rather complex (see Figure 13), Essentially, however, they 
accomplish the following tasks: 




1. Replication and Sorting . A citation is replicated and 
sorted under all the headings under which it is to be 
printed (i.e., all the headings marked as prin t headings 
by the indexer, plus author headings and cross-references 
for the author section.) 

2. Formatting . A series of programs transforms each citation 
into standard print formats, arranges the citations in the 
columnar form in which they will appear in the final 
publication, and handles such additional items as page 
headings, column headings, and page numbers. 

3. Photocompo8ing . The correctly formatted tapes are processed 
by a photocomposing machine known as GRACE (Graphic Arts 
Composing Equipment). The final product of GRACE is a roll 
of exposed paper, each roll containing about 120 pages for 
publication (Figure 13). 
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MAGNETIC TAPE 



BIOLOGICAL TRANSPORT 



FATS/METABOLISM 



MATERNAL-FETAL 

EXCHANGE 



FlR’ire 13 








UVER 






UVER (A3) 

Urm MUlM l«u*u LH, H «L 
Aatt I Outmil M UIU. Ku M 
Aa topf av*l ^n«4iii f«r Ite a I laPtea 

kWIH hill ate ttm Miilu Inn ft, 

« A A«h J 1M1U I, Dm M 

KjIHtm ptearteiiBiatULHA e*H»ft carlflcaUM ate 
naartttetee rlMte*. HU LM, *rt iL 
■*«*■ Am Cmiii H C4ATA MHM 

TU rid «l tu iiU«4o* reftea la iMitooii iM 
Ul*r«to«Mi tkrilM rf |WA tki Thkte P, at al 
**+tUm WMk^i JUt fwaia MAMA M Ort M 
CUvrtafil ate hftcttoaal nr«U *t rifcoM*** 
Ut«Mrtl*a *HI artoptemte rtlkwtaa a**kmi 
Cwmmi A *1 it far* 1 ttoctei IWt Kit «« 
TrHa lateUte ikite’.M bfes 0 fw Urn 
irtr^nni. Ytk IK, ft*. IL 
tArtPkfty t— >t lM |UttM la IM Nt i x tfK tteawa al 
tfittl (WVM A 
<0*i) 




lPrrit**«*l unati K in Rw Ml mu al IM 
nrfiti Lraatelte M la alMU i|M ul eteertr 
NfMwllili to. Aikl Alii UKM,lt»n (lit) 



(Ijrteptelte mttU iM a«f»*atel tUartat* al IM 
Mmi IhKI NKIi >T. 

MU Ami UUH jaa II <ft*o 

•lOOO IttlLV 

iriwuml nrhMHj a| Mpatk iImmUi la Kmun 



INDEX MEDICU8 



MlraWa UUKlM al |Kmi 

mKnUai la altra %f tte Man Mvar. Craua M, al 
aL C« a CUm AiU II ♦Mil. |«f M 
Dftelft al aatMtekau** iM |Ho|h m uIm a«IP 
Inaaperi la tte Rm. CluKn JW, *1 at 
UlattVaktr M 114AM, Dm M 
Wl 'kjtAaa la U« t|<ritjliU«i al 
♦Wu l;friviU/mMnl>M K rat Pm 
akrwMii CaUi A, al at 
RaMtrlMUt^ Ulltr. Jaa M 
Cki|N la IK Mira #1*4 IkWtettea #1tft Cavalepaeal 
ta lk ni PTaaOay DA al at 
KalMKMlMf M IIM1, Jaa M 
K**alte UariinUM al saalft la a* a. Kafeat r. at at 
patna PM CP a <P*mM I Ilf A IM 
tlfarl al ateatearViaJ aa IM taaranlaa al 
ctelerlaf«il« U*f Mtetviete. HrirtAmA slartela 
ML fcaartaaa A al it 
Parap J iwka 4 HR A Her M 
Aaraullaa IM bHiMSm al 
tteUsVAeteAtete-itelftteAM. Poa setts ail 
stftretta Pi Bears*** A 
tar a* I PatUa I MM. Kit M 
BaPteaMitetertatettea at ClAst*e aMtla rtlBvae. 1 
bdaUaa ia4 PiuitMt al tatp^aaaPratteaatelata 
la rat P*af *te**te««* CatWnaa /A « at 
Cara# J Rtoka UlMt, Kr» M 
Arterial te**H. aarPla* aa4 lapaut artertet-etema 
filfrtraraa, a sirs rite* raeffteMBU aa4 i*n*a 
ctlrarttea rttw a I nrtui i«Wtnte« te aa n aal, iM 
la Mali sa4 rtoaak iliuilbWilt l«ti Dim O, 
H at tar a# I Pteilaa 4 114 Ik It Ort II 
fetecra'teste a* t*a Mr iteiM la lia Maai faatel 
Rm, I MU nl • Pate AjArat/teaiaateraaa. Uetea 
It, at at Carat I PaWi I1IIK Kaa ftft 
raraaitea at Mteaal Pete* Ira* ft^Mptenptt 
amb>t**ii« Parte* ■ teraaa tetl MpM CtettttaD**. 
Ktelaaa WO It, m al 



•M UltelM la wiaai any 
•tmtektraUM la rate. naU 
I TfUmta (bate) 14 1H4) 
DteirlVUaa W MS la MWaOaJ 
a tola l aC raUaa at UkaiM i 
(laaarV tuteva. Y, H it 
i mala (Kilt*) II IUA 
•tteaitea-raParUaa Ha* 



raactteM ta tteWU* rat Bra 
murai 0 atatakutite*. 

I ynumt* (Plate) llAiA 
MacWalaa al p aluabaaiaate r 
taaaftte rate M matUrm 
■kr k iaH. Octet la “ 



Mala* C laraual 4 A> 



■V 



Nj 



teM« 

teUalAaaa raAlaUaa iM iters 
Caatt M 4T lirTAA M M 
al artea UOmVw 

e atete ma Br*r attca 
Hlirai u DA a< at 
Ira* Cat tat PM Mil If 
I A CaOater aPaptelte* la tat lev 
U Inn Aft air al A 
Pai Pate Am Pm Kara M«* 
[LaM a I ntea l fteUlhlaa in 
anivftlaa tart Af atetpla ataa 
CteWtea la aka] U C** 
Aaa PM CPa rfub) H II A 
(MateWtkCaanPatlaM al iin< 
al tea teM W ite p«ar aktaw 
Aaa PM Cma (Parte) H IHi 
l Tati al Ite CM al WrrWfta* 1 
t.twtl a# ite MMmteu 
Vittel J. 

Aaa taal Pa* war (Cartel 111 
IKra «ita a* tte a atcteafar 
im lNteM a it ite tetter 



Figure 15 

The expoaed paper la developed by an automatic procesaor. The 
developed paper ta lnapected, cut Into page*alie aheeta, and 
packaged for delivery to a commercial prlntet. Offset printing 
and binding complete the publication cycle (Figure 14). Figure 
15 la a sample page from a monthly issue of Index Medlcua . Note 
how the aubheadinga, as assigned by the indexers, are used to 
subdivide the entries under a main subject heading. After paper* 
tape input, all sorting, formatting, and composing functions are 
computer* con trolled. 

Identical procedures are followed in the production of the annual 
Cumulated Index Medlcua , although proceaalng time for the annual 
publication la obviously much greater. 
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CONDUCTING THE DEMAND SEARCH 



Retrieval in MEDLARS, as in any other information system, is 
essentially a matching process. A request for literature on 
a particular topic is matched against the file of citations 
to biomedical articles that have been input to the system. 

When a match occurs, an article is retrieved. 

To facilitate the match between reauests and documents, both 
are described by means of terns selected from a controlled 
vocabulary. Medical Subject Headings (MeSH). In the indexing 
operation, the subject matter of Journal articles is described 
in MeSH terms. Similarly, a search formulation (search strategy) 
in MEDLARS is a description of an information requirement (as 
reflected in a request made to the system) in MeSH terms. The 
data processing capabilities of MEDLARS are used to match search 
formulations against the file of document descriptions (i.e., 
indexed citations). 

A simple example of a "retrieval** is presented in Table I. The 
requester is interested in the crossing of lipids through the 
placental barrier. A simplified search strategy for this request 
is given. This strategy states that an article should be 
retrieved only if it was indexed under the term MATERNAL- FETAL 
EXCHANGE and under a term Indicating lipids. This formulation, 
when matched against the file of indexed articles, retrieves a 
citation to the article represented (along, presumably, with 
citations to other articles) which was indexed under MATERNAL- 
FETAL EXCHANGE and also under FATS, a term subordinate to LIPIDS 
in the MeSH vocabulary. 

The MEDIARS storage and retrieval operations are represented by 
a simple flow diagram in Figure 16. Note that the computer does 
nothing more than match search formulations against Indexed 
citations. It has very little direct influence on the success 
or failure of a search. The degree of success of a MEDIARS 
search is determined largely by the Intellectual efforts of 
MEDIARS analysts in indexing, searching, and vocabulary development. 



INPUT 




FIGURE 16 
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Request Analysis 



A MEDLARS search request asks for the conduct of a retrospective 
search, through the Indexed citations In the MEDLARS data base, In 
order to retrieve citations that deal with a particular Item 
of subject matter. These requests are made by medical educators, 
practitioners, researchers, and other health professionals. 

Searches are requested for a variety of purposes: for example, 

to determine the state of research In a particular field, to 
assist In the preparation of a review article, or to help solve 
a clinical problem. Approximately 12,000 MEDLARS searches were 
completed In the United States In F.Y. 1969. 

In Indexing an article for Input to MEDLARS, the Indexer goes 
through a two- stage process: 

1. deciding what the article Is about, and 

2. describing the contents of the article by means of 
MeSH terms. 

A search analyst goes through the same two-stage process. First, 
he must decide what the request Is about ( 1 . e . , what kinds of 
articles the requester really wants to see). Second, he must 
translate his Interpretation of the request Into a search state- 
ment, In MeSH terms, that can be processed against the citation 
file. 

In the analysis of a request, It Is logical to begin by breaking 
the request Into Its various aspects, or facets. For example, 
consider a search for literature on the subject of renal amyloidosis. 
This request has two facets: (l) the organ facet (kidney) and 

(2) the disease facet (amyloidosis). The requester Is not 
Interested In all articles on the kidney, and he is not interested 
in all articles on amyloidosis. He Is Interested only In articles 
that discuss both facets of his request, l.e., kidney and amyloidosis, 
and which presumably deal with renal amyloidosis. This relationship 
between the two facets may conveniently be represented by a diagram 
of overlapping circles, as in Flgute 17. 



■ 
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TABLE I 




The rectangle I represents the entire MEDI/RS collection. For 
this particular reoueat we are Interested in two classes of 
articles: the class (A) dealing with the kidney end the class 

(6) dealing with amyloidosis. Specifically, we are interested 
only in the Intersection or overlap of these two classes, namely, 
the subclass AB that deals both with kidney and with amyloidosis. 

The overlap of classes is also known as the union , product , or 
intersec tion of these classes. The relationship between these 
classes is an AND relationship, In the above example, both 
classes must be present in order for an article to be of interest 
(i.e., KIDNEY and AMYLOIDOSIS). 

Having conceptually analysed a reouest into its component facets, 
the next step involves translating this conceptual analysis into 
MeSH terms. There is no single MeSH term covering "renal amyloidosis." 
We must therefore search for articles that are indexed under terms 
indicating kidney and under terms indicating amyloidosis. We 
make use of MeSH to arrive at lists of terms indicating, on the 
one hand, kidney and, on the other, amyloidosis as follows: 



MeSH Terms 
(selection 
only) 



KIDNEY FACET 



KIDNEY 



or 

KIDNEY 

GLOMERULUS 



or 

KIDNEY 

PBLVIS 



or 

KIDNBY 

_ TU BULBS _ 



AMYLOIDOSIS FACET 



AMYLOIDOSIS 



and 



or 

AMYLOID 



MeSH 

Terms 



Note that we will accept any of the selected tens indicating kidney 
and any term indicating amyloidosis. Thus, the terms in the kidney 
facet are all alternatives (substitutes) for one another, the 
relationship between these terms is therefore an OR relationship. 

We will accept KIDNEY or KIDNEY GLOMERULUS or KIDNBY PBLVIS or 
KIDNEY TUBULES, A list of alternative terms (i.e., terms in*"an 
OR relationship) is called a sum of these terms. 
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Summations of classes can also be represented diagraomatically. 

In Figure 18, for example, we depict the sum of the class "amyloid" 
and the class "amyloidosis". Thus, in a MEDLARS search strategy, 



DOSIS 



FIGURE 18 

when we say AMYLOID or AMYLOIDOSIS, ve are specifying that we will 
accept any citation Indexed under the term AMYLOID (Class A in 
Figure 18) or any citation Indexed under AMYLOIDOSIS (Class B) 
or any citation indexed under both the term AMYLOID and the term 
AMYLOIDOSIS (AB) . 

A Simple Search Formulation 

Above we have graphically represented a very simple search 
formulation for a request on renal amyloidosis. By giving each 
term in this strategy a unique identifying number, and by using 
symbols that are recognised by the MEDl^RS computer, ve can reduce 
this strategy to a simple algebraic search equation. Consider 
the following! 

M t KIDNEY 

M 2 KIDNEY GLOMERULUS 
m 3 KIDNEY PELVIS 
M^ K1DNBY TUBULES 
Mg AMYLOID 
m 9 AMYLOIDOSIS 

In our search equation ve vant to specify that ve will accept any 
article indexed under any one of the kidney terms, M| * M$, and 
also under one of the amyloidosis terms, Mg * Mq. That is, ve 
vant the intersection or product of the class "kidney" and the 
class "amyloidosis" (Figure 17). This could be represented as 
foilova : 

(M t or M^ or M 3 or ) and (Mg or M^ ) 
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However, in the search equation the OR relationship is represented 
by a plus (+) sign, while the AND relationship is represented 
by an asterisk (*). We could therefore rewrite the above equation 
as follows: 



(Mi + M 2 + M 3 + fy) * (M 8 + Mg) 

In actual practice, we can compress this equation even further by 
assigning identifying numbers to sums of terms. Thus, we could 
say that M5 ■ the sum of Ml through M$ (i.e., Ml or M2 or M3 or M4) 
and that M^g ■ the sum of Mg through M9. By adapting these further 
abbreviations, the whole search equation can now be reduced to 

(M 5 ) * (M 10 ) 

or, because (as we will explain later ) the parentheses now become 
redundant, to 



Using a very simple example, we have now gone through the entire 
search formulation process: 

1. Analysis of the request and Identification of the 
facets involved. 

2. Selection of MeSH terms appropriate to each facet. 

3. Asslg. lent of identifying numbers to the terms selected. 

4. Preparing summations of terms and a search equation that 
specifies which combinations of index terms must be present 
in order to cause a citation to be retrieved. 

Essentially, this is all that is involved in the process of search 
formulation. However, we have so far considered only one very easy 
example. Additional complexities are introduced in the next section. 

It is important to recognise that a search formulation is really 
a condensed statement of all the possible term combinations that 
could cause a citation to be retrieved. M$ * Mjq means that 
we will accept any citation indexed under a term represented by 
M5 (i.e., M} through M4) so long as a term represented by M^q 
( i.e., Mg through M9) is also present. In other words, going 
back to the terms selected above, we want to retrieve only those 
articles that have been indexed under one of the following term 
combinations: 
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KIDNEY and AMYLOID 
KIDNEY an9 AMYLOIDOSIS 
KIDNEY GLOMERULUS and AMYLOID 
KIDNEY GLOMERULUS and AMYLOIDOSIS 
KIDNBY PELVIS and AMYLOID 
KIDNEY PELVIS and AMYLOIDOSIS 
KIDNEY TUBULES and AMYLOID 
KIDNEY TUBULES and AMYLOIDOSIS 

By assigning identifying numbers to each terra, and by using the 
standard symbols, we tu e reduced this statement of acceptable 
term combinations to ttu ?ty c< else search equation M5 * Mjq. 

It Is also important to note that, in the above example, we 
have not place, any other restrictions on the citations that 
may be retrieved. That is, we will accept citations to any 
articles indexed under any of the terra combinations listed 
above no matter what other terras have also been used in indexing. 
Thus, we are equally happy to retrieve any of the following 
articles: 

Only 

Two Terms 
Assigned * 

In Indexing [ 



KIDNBY 


I 


r 


KIDNEY 




KIDNEY 


AMYLOIDOSIS 


Five 




AMYLOIDOSIS 


Ten 




AMYLOIDOSIS 




Terms 0 


I 




Terms! 


1 






Assigned 






Assign! 


< 

















More Complex Requests 



Many of the requests made to MEDURS are more complex than the simple 
two*faceted request used as an illustration above. For example, 
the reouester might have asked for "renal amyloidosis as a 
complication of tuberculosis" or for the effect of prednisone on 
this condition. The former request is three*faceted, while the 
latter involves four facets: kidney, amyloidosis, tuberculosis, 

and drug therapy (specifically, prednisone therapy). These 
requests are repreaented diagraamat ically in Figure 19 and Figure 20. 



KIDNEY 



KIDNEY 

PREDNISONE 




AMYLOIDOSIS 



TUBERCULOSIS 



FIGURE 19 



AMYLOIDOSIS 



FIGURE 20 



TUBERCULOSIS 



In the former case ve are looking for the lnteraectlon of three 
classes. That Is, ve are seeking articles Indexed under a kidney 
term and an amyloidosis term and a tuberculosis term. In the 
latter, ve are demanding a fourth lnteraectlon: In addition 

to the above, a term Indicating prednisone therapy must also be 
present. 

As the recuests get more precise, and ve demand that more terms 
must co-occur In order to cause retrieval, the volume of literature 
retrieved vlll become less. Thus, ve expect more citations to be 
retrieved for a search on "renal amyloidosis" then ve do for a 
search on "renal amyloidosis as a complication of tuberculosis", 
and ve expect more on the latter topic than ve do on "effect of 
prednisone In cases of renal amyloidosis complicating tuberculosis." 

Hovever complex the reauest, ve can still reduce It to the type 
of search equation Illustrated earlier. For example, the 
search equation 



M 5 * M 10 * H 2 o * M 2 5 

might be used to express the most complex request mentioned, vhere 
M5 represents a list (sum ) of the kidney terms, Mio the sum of the 
amyloidosis terms, M20 the sum of the tuberculosis terms, and M2 5 
the term PREDNISONE. 



From our previous discussion of MED1ARS Indexing ve knov that terms 
may be assigned to an article to describe aspects other than purely 
subject aspects. Ihese parameters can also be Incorporated In 
search strategies. For example, ve can search for revlev articles 
on amyloidosis (Figure 21), for articles on amyloidosis vrltten 
in French (Figure 22), or for articles on amyloidosis from a 
particular journal (Figure 23). 




Use of Subheadings tn Searching 



The subheadings , used in combination with main headings to achieve 
greater specificity, are an important tool to aid the searcher in 
obtaining improved precision of search. For example, consider the 
request of a clinician who is looking for any articles that discuss 
cases of amenorrhea following discontinuance of oral contraceptive 
therapy. This is a two-faceted request: amenorrhea and oral 

contraceptives. It may be reduced to appropriate term lists as 
follows : 



M t AMENORRHEA 
M 5 CONTRACEPTIVES, ORAL 
Mg PROGESTATIONAL HORMONES 
M ? MEDROXYPROGESTERONE 
Mg NORBTHINDRONB 
M 9 NORBTHYNODRBL 



f 



Partial List of 
Appropriate Terms Only 



However, if we and AMENORRHEA with the oral contraceptive terms, 
we may retrieve some unwanted citations on the use of oral contra- 
ceptives in the treatment of menstruation disorders. To avoid 
this, we can make use of the appropriate subheadings "adverse 
effects 11 and "chemically induced." We list these subheadings on 
our search formulation record and give them an appropriate code, as 



51 adverse effects 

52 chemically induced 

In our suonation of the strategy we say: 

M l0 - SUM M5 - M9 
*1 “ M^/Sj 

X 2 “ M t /S 2 

Ihe X element represents the combination of a main heading (or a sum 
of Min headings) and a subheading (or a sin of subheadings). In this 
example, XI has been defined as the combination of every main heading 
Included in the oral contraceptive facet and the subheading "adverse 
effects." X2 has been defined as the combination of AKBNORRHEA with the 
subheading "chemically induced." 
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We can now reduce the entire strategy to the simple search equation: 



X! * X 2 

which means that we will accept for retrieval any citation indexed 
under AMENORRHEA with the subheading "chemically induced" as long 
as an oral contraceptive term, with the subheading "adverse effects," 
is also present. 

The Logical "OR" in Searching 



We have already mentioned that the logical £r (sum) can be used to 
indicate terms that are accepted as equivalent (substitutable) for 
search purposes; e.g., AMYLOIDOSIf or AMYLOID. We can also use 
logical sums to incorporate alternative search strategies into a 
complete search formulation. Consider a request for literature on 
the effect of cortisone on the choroid or the retina. This is 
represented in Figure 24. Hera we are interested in any articles 




FIGURE 24 



Indexed under a term indicating cortisone and also a term indicating 
choroid or retina. We can reduco this to a simple strategy as follows: 



M x CORTISONE 
M 4 CHOROID 
M s RETINA 

m l * (m 4 + m 5 ) 

That is, retrieve any citations indexed under the term CORTISONE 
and either the term CHOROID or the term RETINA. 



A search equation is an algebraic expression with the characteristics 
of any other algebraic expression. Thus, the terms inside the 
parentheses are governed by everything outside. That is, Ml * (M4 -H45) 
is equivalent to Ml * M4 + Ml * M5, which would be another way of 
writing the same search equation. 

M L * (M 4 + M 5 ) 

is not the same expression as 

M t * M 4 + M 5 
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which means anything indexed under Ml and M4 or anything indexed 
under M5 (alone). See Figure 25, Note that the or (+) has here 
introduced an alternative search expression. 



FIGURE 25 



The logical £r is also made necessary by changes in MeSH terminology 
over time. For example, consider a request for articles on the 
treatment of Tine a capitis with antifungal antibiotics. Before 
1967, there was no specific MeSH terra to cover antifungal anti- 
biotics, They were indexed under ANTIBIOTICS, and under FUNGICIDES, 
However, the specific term ANTIBIOTIC; , ANTIFUNGAL was introduced 
in MeSH in 1967. To retrieve the 1966 and subsequent literature, 
we have to say: 

TINEA CAPITIS and ANTIBIOTICS and FUNGICIDES 

ot 




TINEA CAPITIS and ANTIBIOTICS, ANTIFUNGAL 
This may be reduced to a single search equation: 

M x * (M 2 * Mj + M 4 ) 

where Ml represents TINEA CAPITIS, M2 ANTIBIOTICS, M3 FUNGICIDES, 
and M4 ANTIBIOTICS, ANTIFUNGAL. 



The Logical "Not" in Searching 



In addition to using the logical and and the logical or, we 
can also n egate terms by use of the logical not . Consider a 
request ior literature on the effect of cortisone on retinitis 
not where the retina is detached (Figure 26). 



RETINA 




CORTISONE 



FIGURE 



but 
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RETINAL DETACHMENT 



Here we are Interested in any article Indexed under RETINA and 
under CORTISONE but not if also Indexed under RETINAL DETACHMENT. 

That is, we specifically wish to exclude articles with the term 
RETINAL DETACHMENT. The negation ( not ) is expressed by the use 
of a minus sign ( - ). In this case we are saying and not (* -) 
and the search equation can be derived as follows: 

M x RETINA 

M 2 CORTISONE 

M 3 RETINAL DETACHMENT 

Mi * M 2 * - Mj 

In certain other cases we may wish to say or not (+ -) rather 
than and not (* -). For example, a requester may want to 
retrieve studies of blood circulation in the choroid in humans only. 

The check-tag HUMAN is now routinely applied to all articles describing 
studies in humans. However, this check- tag was not always used in 
MEDLARS. To retrieve the earlier articles on humans only we have 
to go the roundabout way by negating animal terms. Thus, a strategy 
covering the entire data base for the above request will have to 
say BLOOD CIRCULATION (Ml) and CHOROID (M2) and HUMAN (M3) or 
BLOOD CIRCULATION a.:d CHOROID and not animal terms (M4) . This 
may be reduced to the search equation 

M x * M 2 * (M 3 + - M 4 ) 
which reads M^ and M 2 and (M 3 or not M^ ). 

Subsearches 



The MEDLARS search programs allow up to three subsearches of 
increasing specificity to be combined within a single search strategy. 
Consider again the request for literature on renal amyloidosis as 
a complication of tuberculosis and the effect of prednisone on this 
condition. Perhaps the requester indicates that he is generally 
interested in all renal amyloidosis, particularly when this is a 
complication of tuberculosis. His most particular interest is in 
the effects of prednisone on this condition. For this request we 
can create a three-tiered strategy of increasing specificity: 

4 all articles on renal amyloidosis 

5 renal amyloidosis as a complication of tuberculosis 

6 the effects of prednisone on this condition 

In MEDLARS the numbers 4-5-6 are used to indicate subsearches of 
increasing specificity within a complete search formulation. Re- 
duced to a search equation, this will appear as follows: 



0 
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M5 terms indicating kidney 
Mio terms indicating amyloidosis 



terms indicating tuberculosis 



M30 the term PREDNISONE 



4 M 5 * M 1q 

5 M 15 



6 M, 
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What we are saying here is that the broad strategy will retrieve 
anything on renal amyloidosis. From this subset of retrieved 
citations, those indexed under a term indicating tuberculosis 
will be separated out, and from this second subset will be 
separated out any indexed under the term PREDNISONE. Suppose 
that 100 citations satisfy the broad search requirement (i.e., 
they are indexed under a kidney terra and also a term for amyloidosis). 
Of these, 20 also have a tuberculosis term present, and of these, 
two have been indexed under the term PREDNISONE. A total of 100 
citations will be retrieved by this strategy but, when these 
citations are printed out by the computer, those most specifically 
related to the requester's need (Section 6 of the bibliography) 
will appear first, followed by the next most closely related 
(Section 5), and finally by the residue of citations that satisfy 
the most general search requirement only, as follows: 



Section 6 
Section 3 
Section 4 



2 citations 
18 citations 
80 citations 



for a total of 100 citations satisfying the search logic. 

Developing the Lists of Search Terms 

In discussing indexing, we pointed out that the most specific 
available term is always used to describe a concept. Thus, an 
article on sunburn is indexed under SUNBURN and one on eye burns 
under EYE BURNS rather than under the more generic term BURNS. 

In searching the MEDLARS file, then, for articles on burns (nonspecific) 
in children, the search analyst must search on each specific "burn" 
term in the vocabulary, each one anded with terms indicating children. 

Of course, the term BURNS Itself would be searched to retrieve those 
general references in which no specific type of bum was mentioned 
and those in which a specific type of burn was mentioned but for which 

no precise MeSH term exists. These articles (e.g., on friction bums) 
would be Indexed under the general heading BURNS. 



In this case the searcher must find all of the MeSH terms, general 
and specific, under which topics of interest may have been indexed. 

To do this, several searching aids are used. First, of course, is 
the alphabetical sequence of terms in MeSH itself. This is the 
primary source used for determining whether or not a desired 
heading is in the vocabulary. The cross-references in MeSH lead 
the searcher to many of those headings which might be considered 
for searching. In this case (Figure 27), we find no cross-references 
under BURNS, but we do find four terms we will want to consider: 



BURNS 

BURNS, CHEMICAL 
BURNS, ELECTRIC 
BURNS, INHALATION 



The searcher may also go to the categorized lists of terms, 
mentioned in the discussion of indexing, which appear in the blue 
pages of Medical Subject Headings . 



A very important tool used by the searcher is a hierarchical 
classification of MeSH terms known as the Tree Structures . In 
this, each of the categories in MeSH has been classified in a 
hierarchical manner. In Figure 28 we see the MeSH tree covering burns. 



BRONCHOPNEUMONIA (CS) 

BRONCHOPULMONARY 
SEQUESTRATION (CIS) 

BRONCHOSCOPY (El) 

BRONCHOSPIROMETRY (El) 

BRUCELLA (B3) 

BRUCELLA ABORTUS (BJ) 

BRUCELLA VACCINE (DI2) 

BRUCELLOSIS (Cl) 
x Malta rrvrx tci) 

X UNDULANT FTVE* (Cl) 

BRUCELLOSIS. BOVINE (Cl. CI5) 

X ABOITION, tNPTCnOU* (Cl, CIS) 

X BANG'S DUKAS B (Cl, CIS) 

X Of recriOUB ABORTION (Cl. CIS) 

BSUNXU1 GLANDS >M ud«r DUODENUM <AJ) 

BRUXISM (04) 

BRYOZOA (Bl) 

BUCCA M* CHECK (Al> 

BUCUZ1N8 (P6) 

BUDD-CHlABJ tTNDEOMB — HIPAT1C VEIN 
THROMBOSIS (C4, Cl) 

BUDDHISM (K) 

BUDS m BlOMODEOXYURlDtNE (D1S) 

BUU0BR1 DUE AS B Ml THXOMBOANOmS 
OBUTERANS (Cl) 



BURKITT8 LYMPHOMA (C2) 

X Ami CAN LYMPHOMA (Cl) 

X BURKJTTB TUMOR (Cl) 

X LYMPHOMA, BLTUCITT'I (Cl) 

BURUTT1 TUMOR mi BURKJTTR LYMPHOMA 

(Cl) 

BURMA (Zl) 

| BURN S (C14) | 

| BURNS, &IEMICAL (Cll)l 
I BURNS, ELECTRIC (CU)T 
I BURNS. INHALATION (C1<1 
BURSA OP FABRICIUS (All) 

XR THYMUS GLAND i*T) 

BURSA. 8YN0VIAL (A2) 

BURSITIS (C3) 

BURUNDI (Zl) 

BUSULFAN (D4) 

X MYLERAN (D4) 

BUTACA1NE (D$) 

X BUT YN (D«) 

BUTADIENE (D2) 

BUTAN0NB3 (D2) 

XU AMPHCNONK B <D!) 



Figure 27 
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1 — — 1 

C14 - INJURY, POISONING AND IMMUNOLOGIC DISEASE 


INJURY. IMMUNE DISEASE, POISONING (NON MESH) (CONTINUED) 


WOUNDS AND INJURIES (CONTINUED) 


ARM INJURIES (CONTINUED) 


. FOREARM INJURIES 


C14.88.8.1 


WRIST INJURIES 


Cl 4.88.8.1 


ASPHYXIA 


C14.88.10. 


ATHLETIC INJURIES 


C14.88.11. 


BIRTH INJURY 


C14.88.12. «*.»•* 


Blii.J \NO STINGS 


C14.88.13. CU.M.U. 


BLAST INJURY 


C14.88.14. 


BRAIN INJURY, ACUTE 


C14.88.I6. 


BRAIN CONCUSSION 


Cl 4.88. 16.1 


EPILEPSY, TRAUMATIC C14.88.16.1 


PSYCHOSES. TRAIIVf il 


[IC C14.88.16.1 Tunl 




BURNS 


C14.88.18. 




BURNS, CHEMICAL 


C14.88.18.1 




BURNS, ELECTRIC 


Cl 4.88. 18.1 «*•«*> 




BURNS, INHALATION 


Cl 4.88. 18.1 




EYE BURNS 


C14.88.18.1 ci«.«ar.i 




SUNBURN 


C14.88.18.1 


CONTUSIONS 


C14.88.20. 


DISLOCATIONS 


C14.88.22. 


HIP DISLOCATION 


€14.88.22.1 


SHOULDER DISLOCATION C14.88.22.1 


ELECTRIC INJURY 


€14.88.24. 


BURNS, ELECTRIC 


Cl 4.88.24.1 cu.m, ii.i 


ESOPHAGEAL PERFORATION Ct4.88.26. «•«*•»«• 


EYE INJURIES 


Cl 4.88.27. 



Figure 28 



From this listing, the search analyst discovers two additional terms, 
SUNBURN and EYE BURNS, not found by use of the alphabetical MeSH . 

As shown in the tree, BURNS is more specific than WOUNDS AND INJURIES 
and is therefore indented under the latter term. Indented under 
BURNS ard the five specific burn terms. The classification number 
C14.88.I8 has been assigned to the term BURNS and also to all 
specific burn terms indented under it. C14 is the subcategory 
Injury, Poisoning and Immunologic Disease. C14.88 refers more 
specifically to Wounds and Injuries. 

The great advantage of the tree structure is that it minimizes the 
time needed by the search analyst to conduct comprehensive generic 
searches. In this instance, if the searcher wants to incorporate 
all "burn” terms into his formulation, he does not need to make a 
complete list. He merely records the tree number C14.88.18 and 
indicates that a generic search (known in MEDLARS as an explosion ) 
is to be conducted on this class. This explosion will retrieve 
any citation indexed under BURNS and any citations indexed under 
the specific burn terms subordinated to BURNS in thd hierarchy. 
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The tree structures are even more useful as aids to searching on 
concepts for which a large number of specific terms exist in the 
vocabulary. Consider a search relating to the brain for example. 

All of the specific anatomical terms relating to the brain are 
shown subordinated to the term BRAIN in A8.30.13 (see Figure 29). 

The searcher may "explode" on A8.30.13 thereby retrieving citations 
indexed under any of the specific brain terms, or he may select 
those brain terms that are most appropriate to the particular search 
being conducted. It is important that the user indicate, in his 
request statement, any aspect in which he is not interested. In 
this instance, if he is not interested in, say, the frontal lobe, 
he should make this clear in his request. 

There are several other headings in MeSH which relate to the brain, 
and the searcher must at least consider these in building up his 
formulation. In order to find such terms, the searcher considers 
the following: 

1. Terms with "roots" indicating the brain (e.g., cerebro- 
encephalo-, cerebello-). 

2. "Function words" indicating brain involvement (e.g., 
the terms BLOOD-BRAIN BARRIER, THINKING, INTELLIGENCE). 



A8 . NERVOUS SYSTEM 



NERVOUS SYSTEM 

CENTRAL NERVOUS SYSTEM 
BRAIN 



AS. 

AS-Jfc 



AMYGDALOID BODY 
'AUDITORY CORTEX 
BRAIN STEM 
CEREBELLAR CORTEX 
CEREBELLO PONTILE ANGLE 
CEREBELLUM 
CEREBRAL CORTEX 
CBREBRAL VENTRICLES 
CHOROID PLEXUS 
O STERNA MAGNA 
CORPORA QUADRIGEMINA 
CORPUS CALLOSUM 
•CRANIAL fOSSA, POSTERIOR 
DIENCEPHALON 
EPENDYMA 
FRONTAL LOBE 
GENICULATE BODIES 
GYRUS CINSUU 
HIPPOCAMPUS 

HYPOTHALAMO-HYPOPH Y8EAL SYSTEM 
HYPOTHALAMUS 



A840.1S. 

A8J0.IS.I Ai.tf.Ml 
A8J0.IJ.1 «"•*»' 



A8J0.I3.I 

A8J0.13.1 

A8.3Q.I3.I 

A840.1S.1 

A8JO.I3.1 

A8J0.13.I 

A8J0.IJ.I 



A8J0.1S.I 



AS.30.13.1 

A8J0.1I.I 



A8J0.lt.! 

A8J0.1I.1 

A8.JO.I3.I *>••*.» 



A8.30.U. I 
A8.80.1I.1 
A8J0.IJ.I 
A8.30.13.1 



A840.I3.1 AiKai oiass oinit 




A8J0.1I.1 

A8J0.IS.I 
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3. Diagnostic terms relating to the brain, such as ELECTRO- 
ENCEPHALOGRAPHY and CEREBRAL ANGIOGRAPHY, 

4. Terms indicating pathological conditions (i.e., BRAIN 
DISEASES) . 

5. Terms that may indicate surgical procedures on the brain 
(e.g., CRANIOTOMY). 

In addition, the searcher must remember to take into account changes 
in the MeSH vocabulary over the years. For example, if he is 
searching the 1964-1965 citations, he must use the pre-coordinated 
term BRAIN PHYSIOLOGY. For later material he must search on the 
main heading/subheading combination BRAIN/ physiology. In January 
1966, subheadings were introduced in MEDLARS. As a result, a 
large number of precoordinated terms such as BRAIN PHYSIOLOGY 
which had existed in the vocabulary were de-coordinated to allow 
for the use of the subheadings. The searcher has tools available 
to show the evolutionary changes in MeSH terms and also definitions 
of the scope of these terms. 

A further important tool (see Figure 30) is a computer printout of 
all the main headings and the number of times each has been used 
in indexing. This number (the tally ) is very important to the 
searcher, for it allows him to make a rough estimate of the number 
of citations likely to be retrieved by a particular strategy. 



EMBOLISM, FAT (C8L 


C8.78.32.1 


. 233 


EMBRYO (A10) 


A10.22 


1658 


CELL DIFFERENTIATION (01) 
EMBRYOLOGY (G1> 


G1.10.48 


1100 


EMBRYOTOMY (E4) 


E4.73.32.1 


8 


EMERGENCIES (C17) 


C17.21.40 


674 


FIRST AID (E2) 

HOSPITAL EMERGENCY SERVICE (N2) 
EMERGENCY HEALTH SERVICES 


N2.72.23 tm 


47 


(N2) ^ 

FIRST AID (E2) 

XR CIVIL DEFENSE (G3) 

EMETICS (06) 


D6.75 


46 


XR ANTIDOTES (013) 
XR VOMITING (C4. C17) 
EMETINE (D2. 03) 







Figure 30 
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An additional printout shows the number of times a given subheading 
has been used with a main heading. 

The Demand Search Formulation Record (DSFR ) 

All possible relations between classes of documents (and, thus, the 
subject headings representing these classes) may be expressed in 
terms of logical sums ( ors ) , logical products (ands), and logical 
differences (nots or negations ). When reduced to a search equation, 
these relationships are expressed by +, *, and - . For purposes 
of Illustration, we have drawn our examples from fairly simple 
requests involving relatively straightforward strategies. However, 
complex requests, involving many more terms, may be reduced to search 
equations in the same way. 

The search analyst prepares his strategy on a special form known as 
the Demand Search Formulation Record (DSFR). An example is shown 
in Figure 31. This particular request is for articles on tissue 
culture studies of human breast cancer. It has three facets; 

1. Breast Cancer 

2 . Human 

3. Tissue Culture 

Note how the searcher has divided up his list of terms into separate 
lists for each facet. The breast cancer terms are two: BREAST 

NEOPLASMS and CARCINOMA, DUCTAL. To arrive at the requirement for 
"human," he searches on the term HUMAN and also negates terms in- 
dicating animal studies, including the subheading VETERINARY. There 
are three tissue culture terms to be searched. Finally, he indicates 
that the search is to be conducted on English-language material only. 

Having decided on his search terms, the searcher gives them identifying 
numbers with the prefix M for main subject headings, S for subheadings, 
and L for language. He wants to negate all vertebrate terms and all 
animal disease terms so he lists the category numbers (B2 and C15) and 
indicates by use of the e in column 17 that these terms are to be 
exploded. In the central portion of the form he records his summations 
M3 for the two breast cancer terms, M16 for the four animal terms, 
and M23 for the three tissue culture terms. Finally, he reduces the 
entire strategy to a search equation ("request statement"): 

M 3 * (M 10 + - M 16 * - S x ) * M 23 * L x 
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«iaui»T no. 

19Jt2>*9 



DEMAND SEARCH FORMULATION RECORD 



2 Aug 1969 



Tissue culture studies of human breast cancer. 



n.w 



*8 

k 



1901 



u8| 



CLEMENTS 



11*14 



W II 



19*31 



uSf 



ELEMENTS 



Ml 

M2 



Ml 0 
MU 
M12 
Ml 3 
mb 



M20 

M21 

M22 



LI 

SI 



F2 



C15 



BREAST NEOPLASNB 
CARCINOMA, DUCTAL 



HUMAN 

VERTEBRATES 
ANIMAL EXPERIMENTS 
VETERINARY MEDICINE 
ANIMAL DISEASES 



TISSUE CULTURE 
CULTURE MEDIA 
CHICK EMBRYO 



END 

Veterlnpry 



E LEM. 
SVM0OL 



ELEMENTS A, X t, N, Y, X, AMD SUMMATIONS 



11-14 



33-3* 



M3 

Ml6 



SUM 

SUM 

SUM 



37-40 



Ml 

MU 

M20 



41-44 



M2 
Ml h 
M 22 



45*41 



< 9*54 



11-14 



33*35 



37-40 



41*44 



45*41 



49*56 



ELEM. 

SVMBOL 



REQUEST STATEMENTS 



9*10 



1 140 COLUMNS 

* ( mo -t- -m6 ♦ -SI ) * M23 * LI. 



11 



BATCH NO. 


OS MOOULE 


COMMENTS 


RO MOOULE 


COMMENTS 























PH5*«667*2 (4*«71 




Figure 31 
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which translates as 



BREAST NEOPLASMS 




HUMAN 




TISSUE 










CULTURE 


or 


and 


or not 


and 


or 
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No subsearches of increasing specificity were used in this particular 
strategy because the total volume of retrieval was expected to be 
low. In actual fact, only 11 citations were found to meet the search 
requirements. 

The Machine Search and Its Output 

Once the search strategy has been reduced to an appropriate search 
equation, the entire formulation -- terms and search equation -- 
are put into machine- readable form by the use of punched cards. The 
search is now ready for processing. Several searches are batched 
together and processed simultaneously, as illustrated earlier in 
Figure 16. The search formulation is matched sequentially against 
the complete data base of indexed citations. A citation is retrieved 
from this data base when its index terms match one of the combinations 
of index terms demanded by the search strategy. Qualifying citations 
are copied from the main citation file onto a retrieved citation tape . 
Before the retrieved citations are printed, however, printing instructions 
are supplied by the search analyst who formulated the search. The 
following options are available: 

1. The citations may be printed on 3" x 5" cards or on continuous 
computer paper (8^*' x 11"). 

2. The citations may be arranged in a number of different ways, 
including: 

a. alphabetically by first author, 

b. by journal title abbreviation, or 

c . by language . 
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Illustrations of partial search printouts In paper and card formats 
are Included as Fig&32 & 33, Notice that the citations contain -- In 
addition to the traditional bibliographic reference given In Index 
Medicus -- a listing of all the headings used In indexing the article. 

These terms may aid the user In deciding which articles he may 
want to read. 

The searcher's final responsibility is to carefully review the printout 
for probable success or failure and then to take appropriate action. 

If the retrieved citations appear to meet the requester's neeJs, the print- 
out Is mailed to him with an explanatory letter. If, in the searcher's 
estimation, the search results are poor, he may try another approach 
and reformulate the search, or he may contact the requester and 
discuss the problem with him. Adequate Interaction with the user 
prior to initial formulation, along with careful thought during the 
formulation process, will usually avoid the need for reformulation. 

RECURRING DEMAND SEARCHES 



Some Demand Searches (conducted mainly for Government organizations) 
are activated periodically (monthly, bimonthly) without the requester 
having to resubmit his request. These searches are used for a variety 
of purposes, such as training or keeping an up-to-date file of literature 
on a specific subject. 
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LITERATURE SEARCHES 

A demand search is usually conducted for an Individual and is 
therefore tailored to the unique information requirements of 
this person. Sometimes, however, a demand search is conducted on 
a topic of potentially wide interest (e.g., cardiac resuscitation, 
heart transplantation). Such a search may be selected for further 
processing in order that it may be widely distributed. The search 
then becomes known as a Literature Search. It is subjected to 
e-titorial procedures and photocomposed . 

As new titles become available, they are announced through notices 
in the following publications: HLM News . Index Medicus . Monthly 

Bibliography of Medical Reviews . Journal of the American Medical 
Association, Journal of the American Dental Association , Drug 
Research Report s, and Public Health Reports . An up-to-date list of 
titles, as well as copies of individual bibliographies may be 
requested without charge from the Literature Search Program, 
Reference Services, National Library of Medicine. 
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RECURRING BIBLIOGRAPHIES 



A further product from the MEDLARS data base Is the series of 
recurring bibliographies. A recurring bibliography Is a 
periodically published bibliography In a restricted subject 
area of biomedicine. A complete list of the bibliographies currently 
produced Is lncludt. In Appendix C. 

A recurring bibliography Is produced In much the same way as a 
demand search. A search strategy Is prepared to retrieve all 
citations relevant to the scope of a particular publication. 

For example, to produce the Index to Dental Literature a 
comprehensive strategy Is designed to retrieve all citations 
of dental Interest, whether from dental or general medical 
journals. However, the strategy developed to produce a 
recurring bibliography Is extremely complex, Involving the 
use of many different Index terms In many different combinations. 

Most recurring bibliographies are developed as a joint venture 
between the National Library of Medicine and a professional 
medical organization. For example, the Index of Rheumatology 
la produced for the American Rheumatism Association Section 
of the Arthritis Foundation. The professional medical organ- 
izations Involved designate subject experts to work with 
trained search analysts on the staff of the Library, In the 
development of an appropriate searching strategy. Usually, 
a strategy for a recurring bibliography will go through a 
number of Iterations before It Is finally accepted as a 
suitable formulation to produce the publication concerned. It 
will be subject to further continuous modification to ensure 
that It remains optimally responsive to the needs of the 
specialized audience It Is to serve. 

The search strategy for a recurring bibliography Is matched 
(monthly, bi-monthly, or quarterly, as appropriate) against all 
the citations Input to MEDIARS since the last Issue of that 
bibliography was produced. The magnetic tape of retrieved 
citations Is sorted, formatted, and photocomposed by procedures 
similar to those used In the production of Index Medlcus . The 
positive camera-ready copy thus created Is then delivered to the 
professional organization sponsoring the bibliography. That 
organization Is responsible for publication and distribution. 

Figure 34 is a specimen page from one recurring bibliography, 
the Index of Rheumatology . 
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INDEX OF RHEUMATOLOGY 

a monthly published by 

American Rheumatism Association Section 
of The Arthritis Foundation 
1212 Avenue of the Americas, New York, N.Y. 10036 
in cooperation with The National library of Medicine 
Bethesdo, Maryland 20014 



vo l . >. no. i 



Kirch ms 



ArttAlllUM 



AKACHNOOACmr 



C «*+*•!* r^netn uureMj mttsWtM iHsOrwiOr Mritens * Htotototanto 
me m miu m U 4 K Ow dsee t*4 Muisn tos t CertssTyai A to to 

jTieM MM I erg lAr*| M t» >L He* « U MM I Iff A I Re N 

i O e S eees W p fmns sWeteo N use MA W*e» »to (I sum to IMhit utoi ~ 1 1 TMten I. 
to* iMs MHto to to* er*1 Weetotoe * into* tei (Tetyep itml u« to tN*i 

Ism am taillM, IMA (tort ( Ito i lWM S A M i totilMul M> M Q AM 



J tt wihto to IttIM. Dee « (Wmp 

tTM MMtort H ree e l stf m| fiwtosto to eto f toe— 



ACHILU3 TENDON 



W l l l HM t S to f to Ml 
M M Be MU* (to«M«i 



— — ii-i. s hi rt W tW eectfee sto 

Dsrtrto MtMtoS CWtol U M 4 
twee M N ttrt toSttoiThto « 

ALKAPTONtiU 



j*nt to toll. w (t«i 

(O* toHUt Dtor sto i toM«M AA 
AM toei CtoeMrtl til tot, PeA to _ CAmj 
14 toe* to todirt «WM]VMto*toi rt to to 
AM M«i fttetoetl tottoM Am to (Ami 
to* tumii irtor«Mi ttiDsMt me, « to 
Meet toe! MMAA Dm «T rt*j 

(MAI'S Mtoto M u s t s tel etl etyMt Mtol 

. ^ rto'^toito? Itotoes « t«i a rtto r*Mi 

1 1 toe* to s Oto ueshi to si tom C nsrt s tt a A to , 
to Detoe* tto umeu. A* to ifrtr IftTHtiTT* 

AlUROT 



irsr’j 

to ■ M* I 



ssrexsrr- 

toll-#*. w AM to 



toe itj tMe w len to *tl 
DetMeep eel to* p resto to 
MtmUI I M# tototo Am 



to tot to. Ost M s. 



.t 

*1 



■«to*« ceftoM W Dto toto to e rtf* ItotosM *Wrt 
fv el to am 4 tme town, PH • 
t| tW pr« to A /met sto * ~ - 



fw MS to .... „ , _ 

KJMUt Meet MehMto la f**e l/W*«h A to hrkt Isnd A to to 

to *#»» toils rw» «I| tint to. Ito IM Mr (tot AAA Prt to IMA rto t 

iap VKSjr r*~- - - — 1 

— “ Aeto TM I to tot, Dec to 



am erw in » i i* M m mat. 

hesnnWwsisIpmiAt i torl 



. ... . I lAetol 

I te ei htort sto ttoe—MI tones iss Mb m «# 
WM*t to MM eel M rt ee itois tr to* to ito i l AN to 
le# I CM DMA MWiTm « (to# I 

(LAM etoMte to Mm tone nil tf 

,a 

SrSSSSy^eertST* RA, to to 
AM Wei (Wee* tel «#M> Aet » (Amp 
( W his rt a to iiegtet to eie eei el petoeeto ease 



to stoeesM pnsttlt A 
« Oto to <tto 



M C eee rs Mel ewttor Net* A toe mi eel 
mi y t iMl i i W t Re# 1 1 M« mm* Be ter to et to 
Ml tow 4 toerw M TTl to. tos to 

Weet # bftrt e*| Wetoe to w Mtf g f l l e sA Sj 
«M*e A, to to tow I toerw HMa Dw la 
A » %* > es rteMiau Nto#toM MytM to toWto to | 
l ***** set tomntfc* s ee He Am** rw. to to 
DMto MM es MA > M M to f et to 
P beetoM to isto s to peoe eto Nr MM MM 



AMIlOfbOStS 

[feto e TMM IMfstos rto toto 
ere rsstrt] Kw Cam 

Drttowewe |ft*s| n IMAM, « Oto l> ftoei heetoin to weve feoesete Nr MM M 

AMU iwm rrz?£z“.; rrmrru^ " 

IrsMttoetMWstortlMphMWSMVlMlI V £m 1m ISi Vatf ri* 

* Ato« tMto It I r. tshes « Nurse «WMMSs4 NrwtMntM to to* 

Utotort e»w to eer-el OeeCto A to to t* A re tore to PSHpim to O eeie t«t* 14 

r* Wrl C teels *t#»1 *. N A <Nll I Aeto MM Hi| I Art I IsJAto I fit to 

1 mirrtNh W • mm to M ts t el ArttsW* * MM fMiA MSw U A 
awto* to t*e sst* »to] r he** m usltu, fsi to 



rteeeseel set A to W* 



•to***** (MHrtoeeil «t*Al| MwesWst C* 
M retort rttito tea* <t«i 

(DM to e* Mi toto e**to*Merto Mm m toe 

CPtl&WSr 15 ^ 

*»TH»rm rvrtmoc* 



•to to it* to, few • 



* sto e 



l#tA 

— — JNtos h eeitotoi pet 

lanAtM rTtoi *n t*«w ct * « 

m* a«« r k«i mwi m m m 
Aetoto toto to eO e * w UsAftosm Wtotoa It * 



M Km I Ml mm t ft 

DWrt I tpiMM W Mrjt 



i to i t j ftoto MsrtMl 
l rttow rt to. « to 



raw V to to Fka hm r l n Ai Ta * wee m ami ewa m»M * to 

I fee** AM Asm (Art! tit* to. I frt to A MS SWO Wtotto At. to to 
w* to MW iMs istito e to to* I s estn i Wto I A Ai f to to 

* ( Atone perm* ertortE* to to* Ml W Atom Cerrm 

<tnt (totowto w m *s(trt.**V>e§ to jw.e0*rtMt 




... I Mto to 

sara-err* 1 



letme i* we msmhhi spneea 
liMM a* a sis* jttoi wjfea 

.ZsHvSSrvL , 



tonaa. Ary it <w*p mm < 

* ww fc afi pm m a* JSwP. m to 1 1 



( «Hwa to M e toy toe el 
Frto TeMrt *n»i rm 



#YMW aw, « to 

rwen to HA to. Me M 
.to hni * eeiWtotweM to mm Mji a to mm 
ert heetoin I see* ere Me# f to tto to, Ps* M 
fi flaws peaiWt a Mw t toiM* tos ae s p 
rt» >M SN C« fe MM tel M totoie taw to* 
ireertto Mtol Wade** A 
CTMM Lee* «WR4 A Ost • Ml 

I lMDtm enarWM to to* AW toMr sirtoies 

nZlSS 

• Mswrw toto to to ifteaml tto a 

Wtoerw t r y » (Ms 

'T-eri.^w 

SltHtlTh, n.TtN1U 

tHUturoto 

VWSTrflKWS* *— 1 “ • 
■gT tffgJWTW 
'psggagrw sLgaky, 
TCgRMS^T^ aggg 

mi 

swfiSraf 




t*sM et sw pi r*r AW ***sml PW hsttl, eesWn till Ms*< ( s«<a ptnte se tee IrirTi f M 



Figure 34 



44 



SUITABILITY OF REQUESTS FOR PROCESSING 
AS MEDLARS DEMAND SEARCHES 



There are, of course, some restrictions on the use of the 
demand search service, as veil as on various types of Information 
which MEDLARS Is not designed to provide. It Is Important that 
you recognize these restrictions; we therefore ask that you 
not request: 

1. Searches of the total MEDLARS file. Although the data base 
dates back to mld-1963, experience has shown that most 
MEDLARS users are satisfied with a search of the more 
recent segment of the file. The Library, therefore, began 
limiting routine searches of the MEDLARS file to a period 
of 2 \ - 3 \ years. Requests for searches of the earlier 
files will be considered after you have reviewed and 
evaluated a search of the more recent ones, and sent us 

a completed appraisal form (enclosed with your bibliography) 
indicating why it is necessary to have the earlier material. 

For references to articles published before old-1963, consult 
earlier volumes of Cumulated Index Medlcus and Current List 
of Medical Literature . 

2. Author searches. The MOLARS system la not designed to 
search on authors' names. Author Indexes are available In 
Index Medlcus and Cumulated Index Hedlcua . Authors' addresses 
are not provided, but can frequently be located In directories. 

3. Verification of specific citations. This information Is 
readily available In Index Medlcus and elsewhere. 

4. Citations on a single subject, or concepts which may be easily 
coordinated, e.g., bladder neoplasms, cardiovascular com- 
plications In pregnancy. These citations may be found readily 
In Index Medlcus under the appropriate headings (BtADDBR 
NEOPLASMS; PREGNANCY COMPLICATIONS, CARDIOVASCULAR). 

5. Data or factual Information. Standard handbooks, encyclopedias, 
and sinographs should be consulted for specific data or facta. 

6. Subject matter not In scope of I ndex Medlcus . Requests on 
subjects such as animal husbandry or general computer program- 
ming should be directed to specialised Indexes (B ibliography of 
Agriculture. Computer Abstracts ), For references to proceedings 
of congresses, symposia, and similar materials, as well as 
monographs and serials, consult the National Library of Medicine 
Current Catalog , published monthly with quarterly and annual 
cumulations. 



7. Translations of articles. Local librarians should be consulted 

for sources of translations or names of translators. 

To clarify the types of request that are suitable for processing as 
MEDLARS demand searches, and the types that are not, and also to 
illustrate some other reference tools that should be considered 
in conducting biomedlcally related searches, it is worthwhile to 
examine some typical subject requests. Twelve such requests are 
analyzed below. 

1. Pathogenesis, Diagnosis, and Treatment of Hydrocephalus. 

This request is not particularly appropriate for a machine search 
in MEDLARS. It asks for literature on hydrocephalus from virtually 
every viewpoint. To be complete, therefore, the search would have 
to be conducted on the single term HYDROCEPHALUS. 

Because no coordination of terms is necessary, the search can be 
done more economically by the requester himself, looking under 
the term HYDROCEPHALUS and its subheadings in Index Medlcus and the 
Cumulated Index Medlcus . However, perhaps the requester is 
interested in every possible reference to hydrocephalus, oven 
if the reference is very slight. In this case a MEDLARS search 
may be justified. The printed indexes allow retrieval of only 
those articles in which hydrocephalus is treated centrally and for 
which the Indexer has indicated that the term HYDROCEPHALUS should 
be a print (Index Medlcus ) term. 

A MEDLARS search will retrieve these articles plus others that 
discuss hydrocephalus in a more peripheral way, for which the indexer 
has assigned the term HYDROCBPHALUS as a non* print term. For the 
requester who needs these citations of minor relevance to hydrocephalus, 
it is possible to supplement the manual search in Index Medlcus by 
a machine search conducted on HYDROCEPHALUS only as a non*print term. 

2. The Clinical Significance of the Third and Fourth Heart Sounds. 

Tneoretically this question should be within the capabilities of 
KEDIARS. However, it cannot be handled well because the specific 
terms for the third and fourth heart sounds are not available in the 
MeSH vocabulary at the present time. The most specific term 
available is HEART AUSCULTATION. Obviously, the great majority 
of the articles indexed with this term would not be relevant to the 
specific topics sought by the requester. In this case, then, a 
better source than MEDLARS or Index Medlcus would be a more spec* 
cialized bibliography related to the subject of cardiology and/or 
heart disease. For example, we can consult the subject index to 
Excerpts Medlca. Section 18. Cardiovascular Diseases, and find 
specific subject headings for the individual heart sounds . These 
subject headings would then lead you to abstracts that deal exactly 
with the subject requested. 
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3. The Relationship between Blood and Cerebrospinal Fluid 
Oxygen Concentrations or Partial Pressures 

This is a request that is very appvopriate for MEDLARS searching. 

It has three facets: the oxygen facet, the CSF facet, and the 

blood facet. A request involving a complex relationship such as 
this is very difficult to handle by means of a search in a con- 
ventional printed bibliography. In MEDLARS, however, we are able to 
look for the co-occurrence of three concepts rather easily. By 
searching on a coordination of blood terms, oxygen terms, and CSF 
terms, we are able to retrieve relevant citations like the one 
below: 



Dunkin RS, Bondurant S 

The determinants of cerebrospinal fluid P02. The effects 
of oxygen and carbon dioxide breathing in patients with 
chronic lung disease. 

Ann Intern Med 64: 71-80, Jan 66 

*Anoxia, Blood Gas Analysis, *Carbon D ioxide/pharaacology, 
♦Cerebrospinal Fluid, ♦Cerebrovascular Circulation, Human 
(4), Hypercapnia (3), *Lung Diseases/complications , ♦Oxygen, 

♦Oxygen Inhalation Therapy, Respiratory Function Tests 

4. Asherman's Syndrome of Intrauterine Synechiae 

It is possible to conduct i successful search in MEDLARS on this 
topic even though the MeSH vocabulary does not specifically include 
the subject headings ASHERMAN'S SYNDROME or INTRAUTERINE SYNECHIAS. 

We can approach it in other ways: by the use of the term ADHESIONS 

coordinated with the term UTERINE DISEASES or with subject headings for 
the specific conditions that make up the syndrome -- menstrual disorders, 
abortion, secondary sterility. 

Another good source of articles on this topic is the Science Citation 
Index . This published index lists current scientific papers under 
the p. 1 . > .8 that they cite. Thus, if we know where Asherman's 
syndrome was first described, we may be able to locate later papers 
that cite the original paper and thus have a high probability of 
being relevant to the subject sought. 

This syndrome was first described by J. G. Ashe man in Journal of 
Obstetrics and Gynaecology of the British Commonwealth . 1948. When 
we check on this citation in Science Citation Index for, say, 1966, 
we find that Asherman's paper was cited in 1966 by J, R. Postle and by 
W. J. Sweeney. Full bibliographic references are given for these papers 
which, because they cite Asherman's original paper, have a high probability 
of being relevant to the subject of Asherman's syndrome. 
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5. Nerve Tissue Culture As Affected by Electrical Stimulation, 
Local Anesthetics, Ganglionic Blocking Agents, and Hypnotics 

This Is another good MEDLARS search. The subject has wide 
ramifications and It would be extremely difficult to cover It 
comprehensively by conventional manual searching. However, It Is 
susceptible to machine search In MEDIARS by coordination of nervous 
system terms and tissue culture terms and terms for the specific 
aspects being studied. For each of these facets there are very 
many different terms In MeSH . These can be searched and coordinated 
very efficiently by machine. Such a complex search would be very 
difficult to conduct manually. 

6. Potassium Levels in Milk and Milk Products 

Processing of this search through MEDLARS would retrieve some 
citations of Interest, but the bibliography produced would not be 
truly representative of the subject because the journals Indexed for 
MEDLARS cover this subject primarily In relation to human or animal 
nutrition. A more productive source for this request would probably 
te Chemical Abstracts , which covers a greater number of journals 
more directly related to this subject. Because this request has 
strong agricultural Implications, another appropriate source to 
check would be the Bibliography of Agriculture , published by the 
National Agricultural Library. 

7. Skin Grafts In Monkeys 

This Is a very good candidate for a MEDLARS search because It Is 
very difficult to search for experimental animals In a conventional 
printed bibliography. Terms for experimental animals are usually 
not entry points In published bibliographies, and the user would thus 
have to rely entirely on the mention of the animal in the title of 
the article In order to identify pertinent references. This Is true 
also for Index Medlcus . Although experimental animals mentioned In an 
article are always Indexed, these terms are rarely made print terns, 
so that the articles do not appear under the name of the animal In 
the printed Index. However, these entries do appear as searchable 
terms on the magnetic tape files. Thus, through a KBD1ARS search, 
we can coordinate SKIN/trans plantation and MONKEYS ami thus achieve a 
satisfactory retrieval that would not be possible by manual sieans. 

8. Chromosomal Aberrations In Humans, Animals, and Plants 

In this case a MEDIA RS search could produce results on chromosomal 
aberrations In humans and animals but would retrieve little, If 
anything, on the plant aspect. Possibly the best source for this 
request would be Biological Abstracts , using the terms CHROMOSOME 
and CHROMOSOMAL as entry points to the permuted subject index, 
Biological Abstracts Subjects In Context (BASIC ). 
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9. Medicine and Medical Care in Massachusetts 

MEDLARS is well equipped to handle this search because indexers are 
required to use geographic subject headings in indexing articles 
about a particular place. A machine search can be conducted on these 
geographic terms, whereas they are difficult to search on in conventional 
printed indexes, includ'ing Index Medicus . Such articles would be 
retrievable on a manual search only if the geographic name happened 
to be mentioned in the title of the article. 

10. Use of the Bender-Gestalt Test in Screening for 
Maladjustment 

A good response to this request can be obtained through MEDLARS, 
which uses BENDER- GESTALT TEST as a subject headings and also has 
many terms for psychological conditions and psychiatric disturbances. 
Journal coverage in MEDLARS is good in this area, with over 100 
journals Indexed in psychiatry and another 60 or so in psychology. 

Another obvious source for this request would be Psychological Abstracts . 

11. Pneumoencephalography, Angiography, Electroencephalography, 
Echoencephalography , or Brain Scanning in Children Up to Pour 
Years of Age 

Several factors make this request well-suited for a MEDLARS search. 

Age groups are routinely identified and indexed whenever an author 
indicates the ages of his patients in an article. It is difficult 
or impossible to search on age groups in printed bibliographies. Only 
in those rare cases when the author has indicated the age of his 
patients in the title of his report could such articles be retrieved. 

The large number of other factors in this question, the radiographic 
and electrodiagnostic te:hnlques, are also well suited to MBDIARS, and 
the coordination of these terms with the age group term can be done 
easily and effectively. 

12. Spectrochemical Methods for the Determination of Calcium 

Any MBDIARS retrieval on this subject would be restricted to calcium 
in biological systems, whereas that may not be the intent of the 
request. A better source would be Chemical Abstracts , which is not 
limited to biological determinations but covers determinations of 
calcium wherever it occurs. 



In the above examples, we have attempted to give some indication of 
the types of request that are suitable for machine search in MEDLARS 
and the types that are less suitable. We have illustrated the use 
of certain other sources that are appropriate to search for various 
types of blomedlcally-related requests. Only the major general 
tools have been mentioned. There arc many other specialized 
bibliographies appropriate to specific subject requests, for example: 
International Pharaaceutlcal Abstracts . Arthritis and Rheumatic Diseases 
Abstracts . Abstracts of Hygiene , and Tropical Diseases Bulletin . 

You should also remember that MEDLARS Is largely restricted to coverage 
of the journal literature. There Is also much technical report 
literature dealing with biomedical subjects, and published Indexes 
are available to locate these reports. For example, space medicine 
Is well covered In Aerospace Medicine and Biology , while biological 
effects of radiation is well covered in Nuclear Science Abstracts. 



FACTORS AFFECTING PERFORMANCE IN MEDLARS 



A computer-based retrieval system does not "deliver the answers" at the 
push of a button. The success or failure of MEDLARS, or any other 
information retrieval system, is dependent less on machine capabilities 
than on intellectual effort. This intellectual effort is exerted 
by the indexers, the search analysts, the vocabulary specialists 
and - very importantly - by the user himself. Generally speaking, the 
more effort the requester is willing to put into the use of MEDLARS, 
the better the result is likely to be. 

It is important to recognize that, for a particular request, the 
great majority of articles in the data base will not be relevant. 

Assume a MEDLARS data base of one million citations. For a particular 
specific request there may be, say, 20 relevant articles in the entire 
file. In other words, there are 999,980 non-relevant articles. We 
must not expect the MEDLARS search to retrieve only 20 citations, 
all of them relevant. This is fantasy. 

A more realistic result would be a search that retrieved 25 citations, 

12 relevant and 13 not relevant (Table II). We can express this 
result quantitatively by means of some simple ratios. The search has 
retrieved 12 of the 20 relevant articles contained in the data base. 

We can therefore say that the recall ratio for the search is 12/20 
or 60%. In retrieving these 12 relevant citations, we have also 
retrieved 13 citations that the requester Judges to be Irrelevant. 
Therefore, the precision ratio of the search is 12/25 or 48%. This 
particular search, then, has operated at 60% recall and 48% precision. 

Unfortunately, recall and precision tend to vary inversely. That is, 
if we create a broad strategy that ensures high recall, we will, at 
the sane time, tend to be operating at a low precision. On the other 
hand, if we create a very tight or stringent strategy in order to 
achieve a high p vision, we will tend to be operating at a low recall. 

Consider (Table 111) the request for literature on renal amyloidosis 
as a complication of tuberculosis. As we know, this request has th*ee 
facets: ihe kidney facet, the amyloidosis facet, and the tuberculosis 

facet. We can prepare a very tight strategy for this request by 
specifying that a citation will only be retrieved if it has been indexed 
under a kidney term and a term indicating amyloidosis and a tern 
indicating tuberculosis. 

We can expect that this tight strategy will retrieve comparatively few 
citations and that these citations wilt mostly be relevant. For 
example, it may be that the search retrieves only 20 citations, of 
which 18 are relevant and two are not relevant. The precision ratio 
is therefore 18/20 or 90%. 
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However, the 18 relevant citations retrieved may represent only a 
fraction of the total of relevant citations In the system. Perhaps 
there are 40 relevant citations In the data base. This search has 
retrieved only 18/40 or 457. (l.e., the recall ratio of the search 
is 457.). 

Alternatively, we could relax the search requirements by formulating 
a broader strategy. We could specify that two terms only need 
co-occur to cause retrieval: either a kidney term and an amyloidosis 

term oir an amyloidosis term and a tuberculosis term. Now we are 
likely to retrieve many more citations and In so doing we will pull 
out a greater proportion of the relevant literature. By broadening 
our search strategy we tend to compensate for the fact that all 
Indexing is selective. Perhaps there are articles dealing In some- 
way with "renal amyloidosis as a complication of tuberculosis" In which 
the kidney aspect has not been brought out In Indexing. These would 
be retrieved on the combination of an amyloidosis term and a tuberculosis 
term only. 

This broader, more relaxed strategy will probably give us a high recall, 
perhaps retrieving 38 of the total of 40 relevant articles (l.e., a 
recall ratio of 38/40 or 95X). However, In broadening the strategy 
we will also be retrieving many Irrelevant Items (for example, articles 
discussing the co-occurrence of amyloidosis and tuberculosis but 
not renal amyloidosis). Perhaps the search now retrieves 180 
citations of which only 38 are relevant. Precision has now dropped 
to 38/180 or 21X. 

The above example, which Is hypothetical, illustrates an Important 
fact that we should be aware of In using an information retrieval 
system: the fact that recall and precision do tend to pull against 

one another. Broad searches achieve high recall but low precision, 
while highly specific searches achieve high precision but low recall. 
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TABLE II 



20 RELEVANT 
999,980 NOT RELEVANT 



FANTASY 


FACT 




RECALL 

12/20 ■ 60% 


20 




25 




Retrieved 




Retrieved 






All Relevant 




12 Relevant 
13 Not Relevant 


4 


► 

PRECISION 

12/25 » A8X 



TABLE III 



RENAL AMYLOIDOSIS AS A COMPLICATION OF TUBERCULOSIS 
(AO relevant articles) 



KIDNEY and AMYLOIDOSIS 
and TUBERCULOSIS 



KIDNEY and AMYLOIDOSIS 
AMYLOIDOSIS 'And TUBERCULOSIS 



— T 








20 


1 RECALL 


180 




Retrieved 


1 18/AO * ASX 


Retrieved 




18 


PRECISION 


38 




Relevant 


18/20 - 9 OX 


Relevant 


i 



RECALL 

38/AO * 95% 

PRECISION 

38/180 * 211 
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In fact, we can show the average operating range of a retrieval 
system as a curve plotting recall against precision (Figure 35). 

By varying our searching strategies, we can range up and down this 
performance curve -- to give us high recall (but low precision), 
high precision (but low recall), or a compromise between these 
extremes . 

This phenomenon is exactly analogous to what happens when we conduct 
a conventional manual literature search in published bibliographic 
sources (Figure 36). If we look only under the most pertinent 
headings in only the most likely sources, we are going to find 
mostly relevant literature but not all of it (i.e., we achieve 
high precision but low recall). On the other hand, if we search 
under many possible related headings in many different sources, we 
are likely to retrieve much more of the relevant literatute but 
we will have to wade through many irrelevant references at the 
same time. In this situation, we are getting high recall but low 
precision. The same principle applies to mechanized retrieval 
systems. 




0 50 100 % 

PKECISIQN 

Figure 35 




54 



MANUAL SEARCH 




HIGH PRECISIOH HIGH RECALL 

LOW RECALL LOW PRECISION 



Figure 36 



Factors Affecting Performance of a Search 



Although we spoke earlier of an operating performance curve for 
a retrieval system, this curve represents only an average performance 
range. In some searches (Figure 35), MEDLARS is able to acnieve 
very good results (high recall and high precision) towards the 
top right-hand corner of the diagram. In other cases, hopefully 
less frequent, the results turn out rather worse and fall in the lower 
left-hand corner of the diagram (low recall and low precision). 

What, then, are the factors that determine whether or not a particular 
search will achieve satisfactory results? We can say quite definitely 
that the success or failure of a search is not dependent on the 
computer and the data processing capabilities of MEDLARS. The computer 
merely acts as a matching device. It matches the index terms assigned 
to articles against the combinations of index terms that have been 
used to describe requests (i.e., the search formulations). When a 
match occurs, a citation is retrieved. 
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The principal problems of information retrieval, and the factors 
that determine the success or failure of a search, are intellectual 
problems. These problems are largely linguistic problems of semantics 
and syntax. The specific components of the retrieval system that 
govern its performance are: 

1. the interaction between the requester and the system, 

2. the complexity of the request, 

3. the. indexing, 

4. the vocabulary, and 

5. the search strategies) 

User-System Interaction 

A very important factor governing the success or failure of a search is 
the quality of the request made to the system. A request is a 
description of an information need. The more accurately this 
description reflects the true requirements of the requester, the 
better the search is likely to be. Sometimes a user will make a 
request that is much more general than the precise topic upon which 
he needs information, as in the real example included as Figure 37. 
Under such conditions, he must expect a search containing much 
irrelevancy. 



On other occasions, the reverse occurs (Figure 38). Here the 
requester actually asks for something more specific than the true area 
of his Interest: fatty acids rather than lipids in general. In this 

situation, the requester is going to receive only part of the 
literature of interest to him. 




FIGURE 37 



REQUEST 

Cancer in the fetus or 
newborn Infant 



INFORMATION NEED 

Relationship between terato 
genesis and oncogenesis at 
the cellular level 




REQUEST 

Crossing of fatty acids 
through the placental barrier 

INFORMATION NEED 

Crossing of lipids through 
the placental barrier 



In yet other situations (Figure 39), the stated request may only 
partly overlap the information need. In this example, the request 
is partly more specific than the actual information requirement and 
partly more general. As a result, both recall and precision failures 
are likely to occur. 




REQUEST 

Homonymous hemianopsia in 
visual aphasia 

INFORMATION NEED 

Homonymous hemianopsia and 
other visual field defects 
in patients having aphasia 
as a result of a tumor or 
cerebrovascular accident 



For a search to be successful, then, it is obvious that the request 
statement must accurately represent what the requester is really 
seeking from the search. A poor request almost automatically dooms 
a search to failure. 



Complexity of Requests 

A second factor that affects the performance of a search is the sheer 
complexity of the request. Some requests are easy to handle because 
they involve few concepts in precise relationships. Consider the 
following two requests: 



1, Crystalline lens in vertebrates, excluding humans. 

2. Synthesis of virus specific proteins and nucleic acids 
formed during the replication of RNA viruses (specifically, 
vesicular stomatitis virus) in animal and bacterial cells. 

The former request is relatively simple and here we can reasonably 
expect to achieve both high recall and high precision. On the 
other hand, the second request is much more difficult, involving 
complex concepts in complex relationships, MEDLARS could achieve a 
high recall on this search, but probably only at the expense of a 
low precision, 

Indexing 

Indexing policies and procedures obviously exert a tremendous effect 
on the performance of the system. Indexers are human, and sometimes 
they make mistakes. The most comnon type of mistake is the omission 
of an important term, Such errors do occur on occasion. Another 
factor is that of indexing policy. Indexing is a selective process. 
Generally, we do not Index everything in an article. We index only 
the more important topics or themes. Consider an article that 
discusses 10 related topics. If we Index all 10 we are being 
exhaustive in our indexing. When we index everything exhaustively 
("in depth"), we have the ability to achieve a high recall: the 

article can be retrieved in response to a request that relates to 
any one of the 10 topics, as long as these have been indexed. If, 
on the other hand, a requester asks for literature on topic 8, and this 
particular aspect has not been covered in the indexing, the article 
will not be retrieved. 

However, when we do index very exhaustively, we inevitably tend to 
be indexing some very minor aspects of articles. Consequently, articles 
are retrieved in respon e to requests for which they contain very 
little information and are judged to be irrelevant to the request, 

Thus, exhaustive indexing (a large number of terms used) will lead to 
high recall but low precision. Selective indexing (i.e., indexing 
the most important topics only) will, on the other hand, tend to 
produce high precision but low recall. 

For certain requests, we find that we have not indexed exhaustively 
enough and therefore miss certain articles that the requester would 
like to see. For other requests, some of the indexing tends to be 
too exhaustive, and articles are retrieved which contain only very 
slight reference to the topic of the request. We attempt to compromise 
in our indexing by choosing what wo feel is an optimum level for 
the majority of requests made to MEDLARS. 



Vocabulary of the System 
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The vocabulary of MEDLARS ( Medical Subject Headings and other 
components) will obviously exert a great Influence on the performance 
of the system. There are really two major components of the voca- 
bulary : 

1. Medical Subject Headings . The terms that an Indexer must 
use to describe the contents of the articles. 

2. Entry Vocabulary . This consists of references from 
medical terms that occur ir. the literature to the 
appropriate MeSH term or term combinations. 

Frequently the vocabulary will allow us to express a particular 
concept quj.t>. specifically. When we come to search on this subject, 
we can retrieve the relevant citations with very little irrelevancy. 

Both recall and precision may be high under these conditions. 

In other instances, we cannot express a topic precisely but must 
use a more general term to describe it. For example, there is no 
specific term, or combination of terms, in the vocabulary to 
precisely express the genetic concept "equational division" (Figure 40). 
This topic is indexed under the more generic term MEIOSIS. This 
means that when we do a search on the specific topic, we can retrieve 
articles on "equational division," but only as part of the broader 
class MEIOSIS. 




Equational Division 
index under 
MEIOSIS 



In other words, we are forced to retrieve all meiosis articles and 
many of these will be irrelevant to the specific concept "equational 
division." The precision of a search on this subject is likely, 
therefore, to be very low. However, we have included the expression 
"equational division" in our entry vocabulary and are thus able to 
retrieve articles on this subject. If we did not include it in our 
entry vocabulary, different indexers might use different subject 
headings to describe it. Indexing inconsistency will result and the 
searcher may not search undpr all possible headings for literature 
on this precise topic. Recall failures will therefore occur. 
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Other search failures are caused by ambiguous or spurious relationships 
between terms. For example, suppose a requester is Interested In 
literature on the co-occurrence of mongolism and leukemia In the 
same patient. Tl. s search Is conducted on the combination: 

(any mongolism term) and (any leukemia terra) 

This search retrieves some relevant articles, but, at the sane time, 
brings out some Irrelevancy. This Is because it retrieves some 
articles that discuss a number of different patients, some of whom 
have mongolism and some leukemia, but these conditions do not co- 
exist in the same patient. This is a false coordination . The 
two terms that caused the retrieval are essentially unrelated In 
the retrieved article. 

i\ second type of failure, due to syntactical problems In the 
vocabulary, we can call an Incorrec t term relationship . This Is 
the situation in which the two terms that caused retrieval are 
related in the retrieved article but not In the way that the requester 
wants them related. For example, a search Is conducted on the 
subject of bovine leukosis. One terra combination searched on Is 
CATTLE and LEUKEMIA. Some of the articles retrieved do not deal 
with cattle leukosis but with the reaction of sera from human leukemia 
patients with bovine cell cultures. 

Searching Strategies 

The final factor governing success or failure of a MEDLARS search Is 
the quality of the search strategy. As mentioned previously, a 
search can be made very general, in order to ensure high recall, 
or it can be made highly specific to achieve high precision. With a 
broad search, we are almost bound to have Irrelevancy. With a 
highly specific search, we are almost sure to miss some of the 
literature. Quite often, the searcher will compromise by designing a 
strategy that will retrieve most of the relevant literature, but, 
at the same time, will operate at a tolerable precision. 

If we want to achieve high recall, it is Important fhat the search 
analyst be comprehensive in his strategy. That is, he must cover 
all reasonable approaches to retrieval. Consider a search for 
literature on "oral manifestations of neutropenia." Neutropenia 
is covered by the MeSH term AGRANULOCYTOSIS. The search was 
conducted on the following strategy: 

AGRANULOCYTOSIS and ORAL MANIFESTATIONS 

or 

any anatomical term indicating the 

oral cavity (e.g., MOUTH, LIP, GINGIVA) 
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However, this strategy is not fully comprehensive because the 
searcher has not used any terms indicating specific oral manifestations 
(e.g., stomatitis). Therefore, some of the relevant literature was 
missed by this search. 

USING THE SYSTEM MOST EFFECTIVELY 

In the above discussion, we have attempted to illustrate the 
major factors governing the success or failure of a MEDLARS search. 

It is clear that these are not machine factors. Rather, they are 
intellectual problems relating to indexing, vocabulary control, 
searching strategies, and the quality of requests. 

What can you, the user, do in order to make the best possible use 
of MEDLARS? First and foremost, you must be prepared to put 
effort into making your exact needs known to the system. It is 
important that you exercise as much care ns possible in completing 
the MEDLARS Search Request Form (see Appendix A). 

Section 9 of the form provides for a detailed statement of the 
subject matter on which you are requesting a search. Be as 
specific as possible and define any terms that may have special 
meaning in your request. Use your own terms in describing your 
need. Do not try at this point to phrase your request in terms 
selected from Medical Subject Headings^ 

In Section 10, record the purpose for which the search is being 
conducted. Sometimes this helps to clarify a request statement thet 
is otherwise obscure. For example, one requester asked for a 
search to be conducted on "body heat and body temperature as related 
to perspiration, water vapor, ar.d inert gases." It was only when 
he indicated the context of his request -- he was working on thermal 
comfort of astronauts in space cabin atmospheres -- that his request 
became more meaningful. 

Section 11 is extremely important. It provides check-off boxes to 
help you to limit the scope of your request, where such 
limitations are appropriate. For example, you may be interested 
only in humans or only in certain animals. You may be interested in 
a particular organ under normal conditions or only under patho- 
logical conditions. The form helps you to be more precise in making 
your needs known to the system. 

In Section 12, please record citations to any papers that you 

already know to be relevant to your request. These have a dual purpose. 

First, they give the searcher further help in understanding 

the exact area of your interests. Second, they can be used by the 

searcher, after the search is conducted, to judge how successful 

the search has been. If you found some of these relevant papers 

in Index Medicus. it may be useful if you record the subject headings 

under which these citations were discovered. 
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Finally, in Section 13 of the form, you are asked to make an 
estimate of how many articles on the subject of your request you 
expect to have been published in the last three years. Also, you 
are asked to indicate whether you want the search to be broad, to 
ensure high recall, or narrow, to ensure high precision. As 
emphasized earlier, it is extremely important that your request 
accurately reflect your exact information requirements. The 
request form is designed to help you make these requirements known 
to us as clearly as possible. 

There is one more way in which you can help us to improve the 
performance of MEDLARS. Whet, we send you the search results, we 
will enclose a search appraisal form. This is a short form 
(see Figure 41) designed to record your comments on the adequacy 
of the search. We ask you to be sure to complete and return this 
form. It is pre-s tamped and pre-addressed . 

These appraisal forms allow us to identify searches that have 
produced poor results and help us to determine why. On the basis 
of this analysis, we are able to make ’improvements in our 
vocabulary, our indexing policies, and our searching methods. By 
these continuous quality control procedures, we can take any 
corrective action needed to keep MEDLARS responsive to the needs 
of the biomedical community. 
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MEDLARS CENTER: 
SEARCH ANALYST; 
REQUESTER: 

Sc£ ARC H NO.l 
DATE RELEASED: 




POSTAGE AND Pit!, P AlO 
U.S. DEPARTMENT OF H,E,«, 



Quality Control Staff 
Bibliographic Services Division 
National Library of Medicine 
8600 Rockville Pike 
Bctherda, Maryland 20014 



FOLD ON OAC^KD LINE 



FOLD ON DASHED LINE 



MEDLARS SEARCH APPRAISAL 



IT IS IMPORTANT THAT WE RECEIVE AH INDICATION OF HOW WELL THIS SEARCH HAS SATISFIED YO'JR REQUIRE. 
MENTS. This will indicot* system effectiveness and allow u* to correct any failure*. This continuous evaluation will 
enobte us to provide users with the best possible search results. W# urge you to pleose answer the following questions one 1 
return tho form to us. It is prc*fronVed and pre-oddrested for your convenience. 



1, Your search printout contain* 

relevant peripherally relevant 



citations, 



Please Indicate approxlmfc’cly how manv of the articles cited ere: directly 
• end, not relevant to your Information needs. 



2. Consider the articles that you Judged not relrvent. There are several possible reuses why an article may be "not relevant" fe.f., 
it relates to a topic outside the scope of yc ur reques* or it deals with the required s u ject but from a viewpoint different f om that 
requested ,J Please give specific details as to why certain articles retrieved by this *.e*ich are not relevant to your information 
needs: 




N IK- 1393*3 
R.1V, P-6* 



Figure 41 
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BUREAU BUDGET NO. SIRIS1 
APPROVAL EX PIRE.1: |.T1 



3. Consider the Articles th«t you Judged relevant. How many of theee were brought I c your attention for the flrat time by th la 
MEDLARS search? 

4. Of all (He relevant art ic tea that you know to have been published from January 1967 to date, thU MEDLARS search retrieved: 

f~l APPROX IM ATE LY 1001 □ APPROXIMATELY *0% 

□ APPROXIMATELY TH □ APPROXIMATELY J|% OR LESS 

Pleas* give citations for any relevant articlea (puMirherf itotn f*nu*ry Ittr to fat*) that were not retrieved by IM* MEDLARS search; 

AUT NOR(S) TITLE OP ARTICLE JOURNAL OATE 



m 

di 

iti 

ut 

ess 



S. Vaa this search of material value um* or arroH ie*e<f ( dupNc * Hon *rct<t+4) to your investigation? 

If ao, In what way was It of value? If not, why was it of no valued 



6. Having ae«n the results of thia search, do you feel that the wording of your request clear. y indicated the type of articles that you 
were looking for? If, in the light of the search results, you can now re. phrase your request more precisely, please do ao. Please 
state items you are eaptkitly interested in as well as Hems in whkh you are not interested. 



>, Did ye* receive the e Nations in time to be of wae? (finii rfuti n* *wrtfH»r» Mi) 

c ) ** a «* 



Than* you vtry much for Helping ut Ift \b* co mofii*oting of MEDLARS 



mimi 

M V, Stl 



Figure 42 
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SUBMITTING REQUESTS 



When the request has been completed, send It to your regional medical 
library or nearest MEDLARS center. (See Appendix D) MEDLARS search 
request? sent directly to the National Library of Medicine will be 
referred to the appropriate 1IFDLARS center. 

There Is no charge at present for the Demand Search Service at MEDLARS 
centers within the United States; however, we require that you complete 
a form appraising the bibliography you receive. 

A list of foreign MEDLARS centers Is also found on Appendix D. Users 
In foreign countries receiving services through the Agency for Inter- 
national Development (AID) may send requests to the Head, MEDLARS 
Management Section, Bibliographic Services Division, National Library 
of Medicine, 8600 Rockville Pike, Bethesda, Maryland 20014. 

The processing time for a demand search from the time the request Is 
received Is approximately two to three weeks. 



ACCESS TO ARTICLES CITED IN MEDLARS BIBLIOGRAPHIES 



The 2,300 Journals Indexed for MEDLARS are listed In the List of 
Journals Indexed published annually by the Library. Access to the 
original publications cited, to reprints, or to copies of articles may 
be had from the following sources: 

1. Reprints of articles are frequently available directly 
from the author or publisher. 

2. Medical libraries In local university medical centers, 
medical schools, health centers, hospitals, and state or 
county medical societies often have the material on hand, 
or by means <->f union lists know where it can be obtained 
through lnterlibrory loan. 

3. Special libraries or libraries of national associations In the 
various fields of medicine can provide much of the literature 
that Is Indexed. 

A. If your librarian cannot obtain the material through 
Inter library loan elsewhere, the loan request may be 
directed to Regional Medical Libraries, such as the 
Francis A. Countway Library of Medicine In Boston, which 
accept requests from libraries In their Region. 

5. If there Is no Regional Medical Library in your Region and 
the other sources have failed to produce the article cited, 
librarians are authorized to request the material from the 
National Library of Medicine, according to the NLM Interlibrary 
Loan Policy. 
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APPENDIX A 



NATIONAL LIBRARY OF MEDICINE 
MEDLARS MANAGEMENT SECTION 
8400 Rockville Pike 
Berhside, Morylend 50014 

MEDLARS SEARCH REQUEST 


OATl 

3/4/69 


U (hi* your first itqntai lo MEDLARS? 

cx)vi» cino 


1. INDIVIDUAL WHO WILL ACTUALLY USE THIS 01 BLIOO RARH Y 

First Middle Lest Name 

John Stuart Reynolds. Ph.D. 


TCICPHONC NO. 

301- 873-9322 


t. TITLE 

Assistant Professor of Environmental Health 


). ORGANIZATION {Department, Bureau, B ranch, DiWalon, ere.) 

Department of Environmental Health 
School of Hygle.ie 


4. ORGANIZATION (Vnh$rtity, Corporation, Coenpany, ef<> 

Johns Hopkins University 


1. STREET ADDRESS AND CITY 

611 N« Wolfe Street Baltimore 


1. ITATC ANO t)P COOt 

Maryland 21205 


7. fttQUCIT ftUSMITTEO «Y (II dtIUnnt Iran tUn) 

Mary Hattahorn, Librarian 


TCLCAHONC NO. 

301- 873-5221 



8. SEARCH ANALYST ftaere fitnk) 



The requester Identification (items 1 through 7) should 
include your full name, degree, telephone number, 
position, organisation, and full address. Please be 
certain to include your telephone number so the search 
analyst who handles your request may contact you if 
necessary. 
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ALL or THE QUESTIONS THAT FOLLOW ARE DESIGNED TO PROVIDE INFORMATION NEEDED TO DEVELOP A •lELIOORAPHV 
THAT IS RESPONSIVE TO VOUA MEEDS. VO UR CARE IN PROVIDING rULL INFORMATION WILL AMECT THE USEFULNESS OP 
THE CITATIONS THAT > OU WILL RECEIVE. 



f. DETAILCO STATEMENT OF REQUIREMENTS: Pli Me describe. in your own word*, the subject msttet for which the teuch ii to be 
conducted. Be «s specific •• possible. Define sny terms thst msy hive specisl mesninj in yovar request. Also if there sre points 
NOT to be included, please stste these. 

I an Interested in articles on the effects of atmospheric contamination on health, 
specifically studies on air contaminants such as hydrocarbons and other carcinogens. 

I am not particularly interested in smoking as It affects health, but artlclea on 
primary lung cancer in non-smokers are of Interest to me. 



Under item 9 state your needs without being limited by any 
preconceived ideas about what MEDLARS can or cannot do 
for you. Do not attempt to translate your question into 
words that you feel may be easier for a non-specialist to 
understand, because you may distort your actual Intention. 

It is the MEDLARS analyst's Job to understand your request 
in your own terms. If necessary, he will call you for 
clarification. 

Please avoid the use of terms that are either more general 
or more specific than you really intend. Do not say aromatic 
hydrocarbons if you mean anthracenes; do not say aromatic 
hydrocarbons if you are Interested in all hydrocarbons. 
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P«|» I of 1 



to. search PURPOSIi Please indicate the purpoae for which thit search will be used (e.g., preparation of * book, book chapter, 
Journal article, or review article; let immediate clinical application; ongoing teaearch; prospective reaearch; grant application; 
paper pceaenied at symposium, etc.). Give apecific detail! that will put your request into context. 

Z 6a writing a critical review on carcinogens as air pollutants* 



For item 10 you should state fully the purpose for which the 
search is being requested. This information places your 
request in the context of that purpose, and materially aids 
the MEDLARS analyst in preparing your search for pro- 
cessing. 
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II. 1C ARCH LIMITATIONS! Please check all boaea that aie app^op. iate to the acope o( y oar request. Slate your needs aa a pec ideally 
as possible, even (hough «« may not be able to meet these precise netJs in some cases. Your replica will allow the search 
analyst to design • strategy that, aa far as possible, will avoid types of literature that are of no interest to you. 



®NO RESTRICTION* QQ MUMA N IUBJEC TS 



□ VETERINARY MEOiCinE: If only certain animals <* animal grovpa are of interest, please list these: 



[x]animal EXPERIMENTS: If only certain animals or animat groups are of Interest, please list these: 



QQ MALE 



QflNORMAL STATE 



KJt>i*EA*EO STATE 



fy) EC MALE 



□ CLINICAL RESEARCH (fittnf of 4rvi* ot ItcAn/es 
In ocry> 



□ in VITRO STUOlES 
(cl mfm af «r human i 



llitud or ItvtdM enty) 



□ CASE HISTORIES 



LANGUAGE RESTRICT IONS: 

(J[) ACCEPT ALL LANGUAGE* Qj ACCEPT ONLY ENGLISH 

□ ACCEPT CERTAIN LANOUf GEI ONLY |>fsat* tfHcify) 



AGE GROUP*: If only ciltlil age giowpt are of istllesi, please indicate which ones: 

Any Ago group 



geographic REST RfC t iOnI: tf only certain regions art of (Merest, please list these: 

Ho geographic restrictions 



It la Important that the limitations you desire be stated (Item 11). 
There is no purpose in burdening you with expei 'mental studies 
if you are interested only in the disease as It occurs naturally 
In humans, or giving you citations to articles In Japanese o: 
Russian when you read only English and French. 
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12. KNOWN RELEVANT PAPER!: Pieaie carry out ft preliminary literature search of your own before submitting this request if, 

MEDLARS, and supply full bibliographic citations below fot relevant articles you have found, Wherever possible, they should be 
[ournjl articles published since January \%6. These citations will be used as a guide in retrieving similar citations related to 
your needs. They will also be used In a later appraisal of the results of this search. If no televant papers have been found, please 
state *'none found". 



Anderson DO: The effects of air contamination on health. 3. 

a. Canad Med Asa J 97:802-6* 23 Sep 67 

Baird VC: Effects of atmospheric contamination on cancer mortality in 

b. petroleum refinery employees. 

J Occup Med 9:415-20, Aug 67 

Gross, P, DeTrevllle RT, Toker EB, et al: Experimental s^bistosis. The 
c * development of lung cancer in rats with pulmonary deposits of chrysotile 
asbestos dust. Arch Environ Health (Chicago) 15:343-55, Sep 67 

d. Clemo, CR: Some constituents of city smoke. 

Tetrahedron 23:2389-93, May 67 

e , Abelson PH: Progress toward abatement of air pollution. 

Science 160:257, 19 Apr 68 



II you uted INDEX MEDICOS toe your fulimin.ry tench plette liti (he tubjecl hetdinft undet *hich you tou,h< ciltliont: 

AIR POLLUTION, CARCINOGENS, ASBESTOSIS, NEOPUSH STATISTICS 



We ask you to carry out a preliminary literature search in 
Index Medlcus or other sources (Item 12) before submitting 
your request. Providing citations pertinent to your request 
will enable the search analyst to understand your question 
better and will clarify the scope of your interests. It will 
assist the analyst if the reference Is correctly cited and 
includes the full bibliographic data: author(s), journal 
title, volume number, date of Issue and pagination. 



I 



IS. SEARCH REQUIREMENTS: Mini chart ana a! fha beau balaw fa Indlcsfi rhs fypc af aaarcb fhaf yaw wsuld prsUrt 

tp A broad search designed to retrieve ea many aa possible of the relevant c it scions, but which 
might alao retrieve many Irrelevant citatlona. 

□ A narrow aearch designed to retrieve some only of the relevant citations, but with few 
accompanying Irrelevant citations. 

NUMBER OF CITATIONS EXPECTED: Plssis chart fha ssprsprlsfs baa fa Indicate fha number af |frvrrva 1 articles dsallng with the ftvb|act at 
yawr ragwest that yaw canslder It Vs hr fa have bean publishes sines January IMS. 

□ o □ to-io n 101. *00 

□ m»» -too □lOt-SOO 

□ OVER SOO 



14. PRINT ON: 

Q >• * »' ea.de or [J) B| # ■ 1 1* paper 



NJH-mH 

IMI) 



We need to know (Item 13) whether you want as many relevant 
citations as possible at the expense of having to sift through a 
fair number of unwanted articles, or whether you prefer a 
bibliography having as few irrelevant citations as possible 
even if this means not retrieving some pertinent ones. 

As a result of your having performed a preliminary search of 
your own, you can probably estimate the number of pertinent 
articles likely to have been published since January 1066. 
Please give us this estimate by checking the appropriate box, 

Your bibliography can be printed on 3" x 5" cards or on 
continuous 8 1/2" x 11" computer paper (item 14). 



APPENDIX B 



NATIONAL LIBRARY OF MEDICINE PUBLICATIONS 



The following publication* ere available at tht prices quoted 
from the Superintendent of Documents t US. Government Prink 
tng Off\ce t Washlngtont O.C. 20402. 

CUMULATED INDEX MEDICUS 
Volume 10 (1969), I* a cumulation ’t eight volume* of the 
approximately 224,000 citations to t appearing In Index 

Medicus In 1969. Included, In ad. to CIM Author and 

Subject Sections, are Medkal Subject Heading/, List of Journals 
Indexed tn index Medicus, and Bibliography of Medkal Reviews. 
Price: $90.50 ($100.00 foreign). Volume 9 (196*) also avail- 
able; price: $72.25 ($80.55 foreign). 

MEDICAL SUBJECT HEADINGS, 1970 Edition 
The 1970 edition of Medical Subject Headings is published 
as Part 2 of the January 1970 Issue of index Medicus. The ap- 
proximately 7,400 subject headings in the 1970 MeSH are ar- 
ranged aJphabetJcally, with cross references, and in categorized 
lists. Available separately, price: $5.00. 

LIST OP JOURNALS INDEXED IN INDEX MEDICUS 
The 1970 List of Journals Indexed contains four listings of 
journals Indexed In Index Medicus: title, abbreviation, subject, 
and geographical. Price $1.25. 

ABRIDOED INDEX MEDICUS 
A monthly bibliography, based on artkks from 100 
Engtish- language journals, designed for the needs of the Indi- 
vidual practitioner and libraries of small hospitals and clinks. 
To begin Januaiy 1970. Annual subscription price: $12.00 
($15.00 foreign); $1.00 for Individual Issues. 

INDEX MEDICUS 

Index Medkut Is published monthly as a bibtiographk 
listings of references to current ankles from approximately 
2,300 of the world's biomedical journals. Each issue contains a 
subject and name section and a separate Bibliography of Medi- 
cal Reviews. Medkal Subject Headings ($3.00) Is Included «J 
Part 2 of the January Issue. Price: $63.00 ($78.75 foreign); 
single Issues $5.00. 

MONTHLY BIBLIOORAPHY OF MEDICAL REVIEWS 
The Mon/Vj BMR Is a series designed to provide qukl 
gutdiiftce to the latest reviews in the journal literature of blo- 
tnedkine. Each monthly Issue duplicates the materia) appearing 
In the Bibliography of Medical Reviews section of the corre- 
sponding monthly Issue of Index Kfedkus. Price for one ytar'a 
subscription (twelve monthly issues): $4.50 ($5.75 foreign); 
single issues $0.40. 

NATIONAL MEOtCAL 
AUDIOVISUAL CENTER CATALOG 
The 196* HMAC Catalog Hat* audiovisuals available on 
shortterm fret loan to health professionals from NLXCa 
Atlanta-based National Medical Audiovisual Center. National 
Institutes of Health Publication Number 451. 9 # wgn. Price: 
$075. 

FILM REFERENCE OUtDt FOR 
MEDICINE AND ALLIED SCIENCES 

Published annually for the Federal Advisory Council on 
Medkal Training Aids. The 196* edition cor.lafes information 
on approximately 2.700 films, public Health Service Publication 
Number 4*7, Revised 196$, 316 pages. Price: $175. Supple- 
ment, 1969. Price: $0.75. 



NLM CURRENT CATALOO 
Bibliographic listing of citations to publications cataloged 
by the Library. Issued beginning January 1970 In three forms: 
(a) monthly (name section only), (b) quarterly (noo-cumulat- 
Ing. subject and name sections), and (c) annual cumulation 
(subject apj name sections). Prices: (a) 12 monthly Issues — 
$7.50 ($9.50 foreign); single Issues, $0.65; (b) 4 three-month 
cumulations (quarterlies)— $13.00 ($16.25 foreign); single Is- 
sues, $3.25; and (c) annual cu mutation— $16.25 ($20.35 for- 
eign). 1/969 Annual Cumulation (available March 1970), price: 
$14.25 ($17.85 foreign).] 

TOXICITY BIBLIOORAPHY 
The quarterly Toxklty Bibliography covers the adverse and 
toxk effects of drugs and chemkalt reported In the approxi- 
mately 2,300 journals Indexed for Index Medicus. Price: $14.00 
per year ($17.50 foreign); single Issues $3.50. 

NLM CLASSIFICATION 

The Nariofliri Library of Medklnt Classification: A Schene 
for the Shelf Arrangement of Books In the Field of Medktne 
and ft* Related Sciences. Third Edition, 1964, with 1969 Supple- 
mentary Pages. Public Health Service Publkation Number HO*, 
Reprinted 1969. Price: $2.75 ($3.45 foreign). 

A CATALOO OF SIXTEENTH CENTURY PRINTED 
BOOKS IN THE NATIONAL LtBRARY OF MEDICINE 
Over 4.100 rare sixteenth century printed volumes from 
NLM's History of Medklne Division collection are listed. Sock' 
1,500 printers and publishers and 188 different printing centers 
In fourteen European cvAin tries are indexed In detail. Case bound. 
1967. 69* pages. Price: $5.25. 

INTERNATIONAL BIBLIOGRAPHY OF 
MEDICOLEOAL SERIALS 1736-1967 
An annotated listing of serials published on legal medicine 
and related fields. Includes six Indexes 'title, editors, ^Wishers 
and sponsors, subject, geographka), and chronological). 1$$9, 
Price: $1.25. 

BIBLIOORAPHY OF THE HISTORY OF MEDICINE 
Number 3, 1 967, h the third of an annual series of bibti- 
ographles on the history of medicine and related sciences, pro- 
fessions, and Institutions. Prices: Number 2, 1966 (Publk 
Health Sendee Publkation Number 1540-2) $1.25; Number 3, 
1967 (PHS Pub. No. 1540-3) $2.75. 

PRINTS RELATtNO TO DENTISTRY 
Includes reproductions of 67 prints Iftust rating the hhfory 
of dentistry from the Library's txlensfve collection of pk^sfet of 
nooclinkal medkal Interest. Dates of the prints range from the 
15th to 20th centuries. P»Wk Health Service PuNkatk* Nam- 
her 1605. 1967. 36 pages. Price: $0i0. 

MEDLARS: 19*3-1967 

Com pet he Mi vt description of NtM\ Computer system, 
MEDLARS (Medial UteraNre Analysis and Retrieval System). 
76 pages with fthjrtntion*. Public Health Service Publkation No. 
1123. 196*. Price: $0.7$ 

GUIDE TO MEDLARS SERVICES 
Available nkhout charge from NLM. Write to: Office of 
Publk Information, National library of Medicine, *600 Rod- 
vilk Pile, Bethesda, Maryland 20014. 
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APPENDIX C 



NATIONAL LIBRARY OP MEDICINE RfCl'RRJ NO BIBLIOGRAPHIES 



The National Library of Medicine, through lit computer- bnsed MEDLARS (Medical Literature Analysis and Retrieval System ), periodi- 
cally produces lists of citations to fournat articles (n specialized biomedical fields. Most of these lists , termed ’'Recurring Bibliographies" 
are printed and dlstrlb^ed by nonprofit professional organizations and other government agencies with whom the Library cooperates. 



(1) The Bibliography on Medical Education is published 
monthly in t he fournat of Medical Education ($15 per year). 
Cumulations for 1964—63 and 1966 are available from the 
American Association of Medkat Colleges, 2530 Ridge Avenue, 
Evanston, Illinois 60201, for $2.00 each. 

(2) The quarterly Cerebrovascular Bibliography is prepared 
under the auspices of the joint Council Subcommittee on Cert* 
brovtscular Disease, National Heart Institute* National In* 
statutes of Health, Bethesda, Maryland 20014. Distribution fa 
limited. For information write to the Executive Secretary, Joint 
Council Subcommittee on Cerebrovascular Disease. 

(3) The monthly bibliography. Fibrinolysis , ThrombotytU, 
and Blood Clotiing t is distributed by the National Heart In* 
stilute. For information write to Dr. James M. Stengle, National 
Heart Institute, National Institutes of Health, Be the td a, Mary* 
land 20014. 

(4) The monthly Index of Rheumatology Is available from 
the American Rheumatism Association Section of The Arthritis 
Foundation, 1212 Avenre of the Americas, New Yo.V, New 
York, 10036. Price; $6 pet year ($7 foreign); $3.50 to members 
of the American Rheumatism Association. 

(5) The quarterly Indes to Dental Literature fa told by the 
American Dental Association, 211 East Chicago Avenue, 
Chkago, Illinois 6061 1. Price: $20 for four cumulative issues, 
(including annual cumulation); $10 fot annual cumulation 
alone. 

(4) The quarterly /nfir national Nutting Index fa told by 
the American Journal of Nursing Company, 10 Cotumbvs Circle, 
New York, New York 10019. Price: f!J foe four cumulative 
Issues (Including annual cumulation); $12.50 for annual cum* 
ulatioft*. 

(7) The quarterly Arri/triet Kidney Bibliography fa pub- 
lished by the National Institute of Arthritis and Metabolic 
Diseases, For Information write to the Scientific CommunkatioM 
Officer, National Institute of Arthritis and Metabolic Diseases, 
National Institutes of HeahK Bethesda, Maryland 200t4. The 
bibliography fe sold by the Superintendent of Documents, UA 
Ocvemment Printing Office, Washington, D.C 20<02, Price: 
$1.00 per year ($1.25 foreign); single fasues, $0.50. 

(I) The bimonthly Endocrinology Index fa published by the 
National Institute of Arthritis and Metabolic Diseases, National 
Institutes of HeahK Bethesda, Maryland 20014. The biblio- 
graphy fa sold by the Superintendent of Document, UA Gov- 
ernment Printing Office, Washington, D.C 20402. Price: III 
per year ($20 foreign); tingle fames, $2.25 



(9) The Bibliography of Surgery of the Hand, c quarterly, 
is published and distributed by the American Society for Surgery 
of the Hand. For information write to John P. Adams, M.D., 
Chairman, Amerkan Society for Surgery of tho Hand, 2150 
Pennsylvania Avenue, N.W., Washington, D.C. 20037. 

(10) The Anesthesiology Bibliography, a bimonthly, Is 
published and distributed by the Amerkan Society of Anesthe* 
slologisU. For Information write: Wood Library, Museum of 
Anesthesiology, American Society of Anesthesiologists, 515 
Burs< Highway, Park Ridge, Illinois 6006S. 

(11) The quarterly Toxklty Bibliography Is published by 
the National Library of Medicine and distributed by the Sup- 
erintendent of Document, DA Omemment Printing Offce 
Washington, D.C 20402. Price: $14.00 per year ($17.50) 
foreign); tingle issues, $3.50. 

(12) The monthly Current Bibliography if Epidemiology 
(CUBE) fa published by the American Public Health Atsocla* 
tioft. For Information write to the Editor, CuBE, American 
Public Health Association, 1740 Broadway, New York New 
York 10019. 

(35) The Neurosurgical BiblMndex, % quarterly, fa pub* 
lished by the A meric in Association of NeureJogkal Surgeons, 
For Information write to the Subscription Manager, fournat of 
Neurosurgery , Suite 12)0, 251 East Chkago Avenue, Chkago, 
Illinois 60611, 

(14) The Cranio-Faciat— Cleft Palate Bibliography Is pub- 
lished quarterly by the Amerkan Ckft Palate Association. For 
information write to the Chairman, Nomenclature Committee, 
Boa 3091, Division of Plastic, MasHtotacIal and Oral Surgery, 
Duke University Medical Center, Durham, North Carolina 
27706. 

(15) The Index of Investigative Dermatopaihdogj ahd 
Dermatology fa pub shed month t by the Universities Asso- 
ciated foe Research and Education In Pathology, Inc. Foe in- 
formation write (o the UAREP, H50 Rockville Pile, Bethesda, 
Maryland 20014. 

(!6) The Rccutrinp Bibliography of Hypertension fa pub- 
Hsbed bimonthly by the America*. Heart Association, Inc. Foe 
subscription information write: The Americas Heart Association, 
Inc, 44 East 23rd Street, New York, New Yoek 10010. 
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The information above is effective as of February 1970 l For an up-to-date listing write: Office of Public Information, National library of 
Rockville Pike, Betbesda, Maryland 20014 1 



